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Preface
Little did I know that a phd position entailed traveling to Hawaii, Slovenia, Norway,
Sweden, Morocco, Belgium, Austria, Spain, and Ghana. I honestly expected to be
stuck in a crappy room, in a not so pretty building, for four years, only to grow on
a pure intellectual level. But I am very pleased to say that I was wrong. During
my phd time I traveled around the globe, saw many amazing things, met lots of
interesting people, and I have grown in many more ways than just intellectual.
But being a phd student has not always been easy. I was not sure what to ex-
pect when I started. I hoped, maybe assumed, that there would be a clear outlined
research proposal, a set of easy accessible and suitable case studies, and clear in-
structions and guidelines on how to do my research. Unfortunately, this was not
the case, but in the end I am glad it was not.
It was a bit of a struggle sometimes, but I learned many interesting things from
finding out what I actually wanted to research, and how it should be positioned.
I also learned a lot from finding and setting up my own case studies. But in the
end, I learned the most about how to do scientific research. I expected having
a background in both computer science and social sciences would be a blessing.
Sometimes this was true, often it was not. Research in computer science differs
from research in social sciences. Both have their advantages and disadvantages.
Trying to merge the best of both worlds, to improve the quality of my research,
proved not to be an easy task.
But in the end, I believe I have overcome these struggles. Partly by trial and
error, partly by accepting the world as it is, and acknowledging that there is no
single truth. One of my promoters once said: “do not worry about semantics, be
concerned with pragmatics”. And I think this is the very essence of our research
field (eg. design research). It is not necessary to state: if A, then B. The world is
too complex for that, instead state: if A, then something like B. Be pragmatic, even
in doing research.
Finally, while I reflect on my period as a phd student, I cannot neglect one
aspect: time. On one hand four years is a long period, on the other hand time has
flown by. Planning your activities is almost impossible, simply because inspiration
is a tricky thing. During the day I was sometimes unable to write one sensible
word, while at night I found my muse and could go on for hours. This may have
made people believe that I was not doing anything, but the opposite was true. For
four years, my mind has always been pondering about one thing or the other related
to my research. And after four years, I can finally rest and wonder about all the
other beautiful and strange things in this world.
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Chapter 1
Introduction
1.1 The e3alignment Framework
Business-ICT alignment emerged as a research topic in the early 80’s, stemming
from the need to link an organization’s business strategy planning to its long term
ICT planning. In the early 90’s, the first holistic and prescriptive frameworks for
created business-ICT alignment emerged, with the Strategic Alignment Model as
arguable the most cited (see Henderson & Venkantraman, 1993).
However, since the early 90’s many developments have occurred in the busi-
ness world. Organizations increasingly participate in networked value constella-
tions, in which organizations collaborate to jointly meet complex customer needs
(Tapscott, 2001). In addition, organizations rely more and more on Information
and Communication Technology (ICT). The combination of these developments
leaves stakeholders facing a number of key, but difficult, challenges. One of the
key challenges is that organizations must ensure an optimal deployment of ICT to
meet business needs - referred to as business-ICT alignment -, and simultaneously
organizations must optimize the collaborations with other organizations - referred
to as inter-organizational alignment (Derzsi & Gordijn, 2006).
To aid practitioners with creating inter-organizational business-ICT alignment,
we introduce e3alignment. The e3alignment approach not only provides a holistic
framework describing what should be aligned, but provides an outline prescribing
how alignment should be created. The e3alignment approach is part of the e3family
of conceptual modeling approaches (Gordijn, De Kinderen, Pijpers, & Akkermans,
2009)
For a constellation to successfully meet complex customers needs and generate
revenues, it is essential that the interactions between the organizations are optimal
(Derzsi & Gordijn, 2006; Yu, 1995). To optimize the interactions, it is important
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that mistakes are avoided during the exploration phase of the optimization process
(Yu, 1995). Subsequently, e3alignment concentrates on aligning interactions be-
tween organizations to create inter-organizational business-ICT alignment during
the exploration phase.
Yet, various types of interactions exist. For instance information exchanges and
economic value transfers are different kinds of interactions. To reduce complexity
and focus on the key issues at hand, e3alignment separates concerns by taking
multiple perspectives on interactions between organizations:
1. A business strategy perspective, to understand the strategic influence and
interaction between organizations.
2. A value creation perspective, to understand how organizations create value
and meet customer needs by exchanging things of value.
3. A business process perspective, to understand the order and activities behind
the interactions;
4. An information system and technology perspective, to understand the IS and
IT enabling the exchanges of information between organizations.
Taking multiple perspectives on interaction between organizations requires that
two types of inter-organizational alignment are addressed (Derzsi & Gordijn, 2006):
(1) alignment within a single perspective, which is concerned with aligning inter-
actions between actors as seen from that single perspective (eg. value interactions
in the value perspectives), and (2) alignment between perspectives, which is con-
cerned with aligning interactions as seen from multiple perspectives (eg. between
the process and IS perspective).
To actually create inter-organizational alignment, both within and between per-
spectives, e3alignment takes a conceptual modeling approach. The e3alignment ’s
conceptual modeling approach (1) helps focusing on the key issues at hand (Borst,
Akkermans, & Top, 1997), (2) aids in creating shared understanding over key con-
cepts among stakeholders (Borst et al., 1997), (3) allows for traceability of modi-
fications over the perspectives (Nuseibeh, Kramer, & Finkelstein, 1994), which is
used to (re-)align the perspectives, (4), and is a relatively simple approach (which
we will demonstrate later).
Since e3alignment takes four perspectives on interactions, one conceptual mod-
eling technique is utilized per perspective: the business strategy perspective is
modeled with the e3forces modeling technique - which has been developed es-
pecially for e3alignment -, the value creation perspective is expressed with the
e3value modeling technique (Gordijn & Akkermans, 2001), the business process
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perspective is analyzed with UML activity diagrams (UML 2.0, 2009), and the in-
formation system perspective is represented with IS architecture (Bass, Clements,
& Kazman, 2003).
In addition to the aforementioned conceptual modeling techniques, which are
the “tools” for creating alignment, the e3alignment process provides an outline for
the inter-organizational alignment process. The e3alignment process is based on
the requirements engineering cycle (Wieringa, Maiden, Mead, & Rolland, 2005)
and describes three iterative steps: eliciting alignment problems, designing align-
ment solutions, and analyze alignment solutions.
However, before creating detailed designs and implementing solutions, align-
ment problems and alternative solutions have to be explored first. This phase is
also known as the exploration phase (Yu, 1995). During this phase stakeholders
are not interested in detailed designs because they do not want to risk to spend re-
sources on a solution path, while superior solutions may exist. Instead, stakehold-
ers wish to elicit possible alignment problems, consider a wide range of possible
solutions, and understand the effects of these solutions; all at a high abstraction
level. It is the exploration phase that e3alignment is designed for. e3alignment’s
four perspectives on interaction reduce complexity, and e3alignment’s conceptual
modeling approach allows for analysis and design on a high abstraction level.
To develop and validate e3alignment, we conducted three independent case
studies: (1) in the Spanish electricity industry, where innovations are considered to
reduce prices and lower CO2 emissions, (2) in the Dutch aviation industry, where
processes need to be optimized with the aid of information systems, and (3) at
Mobzilli, a starting business on the cross section of the telecommunications and
advertisement domains.
1.2 Relevance
e3alignment contributes to the field of business-ICT alignment due to its focus on
alignment between organizations, also known as inter-organizational alignment.
Nowadays organizations increasingly collaborate with each other on various lev-
els. This requires not only alignment within organizations, which has been the
focus of most alignment frameworks (cf. Derzsi & Gordijn, 2006), but also align-
ment between organizations. The stakeholders from our case studies confirm that
both “business” and “ICT” are no longer bound to their own organization. Align-
ment with other organizations is considered essential for an organization’s success.
Subsequently, the stakeholders are interested in frameworks and techniques which
aid in improving inter-organizational alignment.
In addition, e3alignment contributes to the field of business-ICT alignment by
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incorporating a “value perspective”. Business-ICT alignment is not only concerned
with strategic issues, businesses processes or ICT, the money (or value) involved
is equally important (cf. Gordijn & Akkermans, 2001). As confirmed by stake-
holders from various case studies, how value is created impacts both the business
(eg. which processes) and ICT (eg. which technologies), and should be taken into
account during a business-ICT alignment.
Furthermore, describing what should be alignment or how to analyze align-
ment is not sufficient to actually create alignment. The “process of alignment” is
equally important (Chan & Reich, 2007). To this end, e3alignment not only pro-
vides a framework describing what should be aligned. e3alignment also provides
an outline of iterative steps and tools (eg. conceptual modeling techniques) to aid
practitioners in actually analyzing and creating alignment.
Creating alignment is often a process of a significant timespan. The further
along the process, the harder it is to deal with problems and make (significant)
changes (Yu & Mylopoulos, 1993). To this end it is important to analyze various
solution paths during the beginning of the alignment process (i.e. the exploration
phase). Stakeholders indicate that during the exploration phase they want to first
understand what problems may arise and which possible solutions exist. They are
not yet interested in detailed designs. e3alignment is able to satisfy this need be-
cause light weight conceptual modeling techniques are utilized. The techniques are
relatively easy in use and allow for alignment problems identification and solutions
design on a high abstraction level.
1.3 Thesis Contribution
Nowadays organizations are not only faced with creating business-ICT alignment
within in their own organizations. Organizations are also faced with aligning their
organization with the organizations in their environment. Creating alignment is
however complex; especially during the early stages when many aspects are still
unclear. Yet, decisions made during the beginning of a business-ICT alignment
project have substantial consequences later on.
The e3alignment approach proposed in this dissertation contributes to the field
of business-ICT alignment because:
• e3alignment provides a structured approach for practitioners to analyze and
create alignment between multiple organizations during the early stages of a
business-ICT alignment project in.
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• e3alignment separates concerns and reduces complexity by taking four per-
spectives on the constellation at hand. Next to well known perspectives such
as “business strategy”, “business process”, and “ICT”, e3alignment explic-
itly takes a “value” (i.e. financial) perspective into account also.
• e3alignment is able to provide in-depth understanding of the relationships
between the perspectives taken on the constellation at hand. The value per-
spective is the pivot in e3alignment ’s four perspectives. Via the value per-
spective e3alignment is able to create alignment between an organization’s
business strategy and operations in terms of business processes and ICT.
• e3alignment takes a conceptual modeling approach. For each of the four per-
spectives a specific modeling technique is utilized, thereby providing practi-
tioners the tools needed to elicit and solve alignment issues.
• Finally, e3alignment provides a stepwise outline for the process of align-
ment. This outline provides guidelines as how and when to use the concep-
tual modeling techniques during the early stages of a business-ICT alignment
project.
1.4 Thesis Outline
The remainder of this dissertation is organized as follows. In Chapter 2 we discuss
our research design and provide introductions to the case studies performed.
In Chapter 3 we introduce the e3alignment framework. We introduce con-
structs and relations between the constructs, which together create the e3align-
ment framework. Furthermore, we analyze the state-of-art to determine how the
e3alignment framework contributes to ongoing research. We also present real life
problems experienced by the stakeholders in the various case studies performed.
In Chapter 4 we discuss how to asses and create inter-organizational alignment
within each of the four perspectives. We introduce for each perspective the con-
ceptual modeling technique utilized to analyze that perspective. To illustrate inter-
organizational alignment, as well as the conceptual modeling techniques used, we
provide examples from the case studies.
In Chapter 5 we discuss how to asses and create inter-organizational alignment
between the four perspectives in the e3alignment framework. We pair up the per-
spectives and explain the relationship between the perspectives. In addition, we
discuss how we trace changes between the conceptual modeling techniques repre-
senting the perspectives. Subsequently we discuss how to align the perspectives.
We use examples from the various case studies to illustrate the relationships be-
tween the perspectives.
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In Chapter 6 we introduce an outline for the process of alignment, called the
e3alignment process. The e3alignment process describes which steps to take to
perform an alignment exercise. We discuss which conditions have to be met first,
where to start, and which steps to perform. To illustrate the e3alignment process,
we use examples from the Dutch aviation case.
In Chapter 7 we apply e3alignment to the Mobzilli case study. We explore how
Mobzilli - a start-up company - can best align its interactions with organizations in
its environment to become both financially and technically feasible.
In Chapter 8 we apply e3alignment to the Spanish electricity industry. In this
case study we analyze how “Distributed Energy Resources” can be implemented in
the current Spanish electricity grid, such that the Spanish electricity industry still
has proper inter-organizational alignment.
In Chapter 9, we reflect on our research findings and discuss implications for
practitioners.
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Chapter 2
Research Methodology
2.1 Research Objective
The objective of this research is to develop an approach for analyzing and designing
inter-organizational business-ICT alignment during the exploration phase.
Research objective: Develop an approach that aids practitioners in ana-
lyzing and designing inter-organizational business-ICT alignment during
the exploration phase of an alignment exercise.
To reach our research objective, we have specified the following sub-objectives:
Determine relevant perspectives. Similar to other alignment approaches (see
eg. Henderson & Venkantraman, 1993), we have to distinguish between various
perspectives to separate concerns. Subsequently, one of our objectives is to deter-
mine which perspectives are relevant for inter-organizational business-ICT align-
ment.
Find conceptual modeling techniques. To be able to analyze alignment within
the relevant perspectives, we take a conceptual modeling approach. Subsequently
we need to find (or if required create) conceptual modeling techniques which we
can use to analyze inter-organizational alignment within each of the perspectives.
Determine alignment with conceptual modeling techniques. We also need to
understand the in-depth relationship between the perspectives, and the conceptual
modeling techniques representing the perspectives, to know when they are aligned.
Subsequently we need to determine when the perspectives and the conceptual mod-
eling techniques representing the perspectives are aligned.
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Determine the process of alignment. Determining what alignment is, is how-
ever not the key challenge (Luftman, 2008). Instead we need to find out how to
create alignment. Subsequently we need to determine how we can deploy the con-
ceptual modeling techniques during the exploration phase of the process of inter-
organizational business-ICT alignment.
2.2 Research Cycle
To deal with the complexity of our research topic, we utilize the research cycle
proposed by Wieringa et al. (2005). The research cycle describes six non-linear
phases:
• Problem Investigation, in which the problem and current situation are inves-
tigated.
• Solution Design, in which solutions to the current situation are proposed.
• Solution Validation, in which the impact of the solution is explored. Ex-
ploring the impact of a solution to a problem may lead to new or refined
problems, since thinking about the solution and problem leads to better un-
derstanding of the problem (e.g. problem refinement).
• Solution Selection, in which a solution to a problem is chosen. The solution
does not have to be a new solution, it can also be an improvement of an
existing solution.
• Solution Implementation, in which, the solution is implemented in the situa-
tion at hand.
• Implementation Evaluation, in which the impact of the implementation of
the solution at hand is evaluated.
Multiple Iterations
For the research presented in this dissertation, one iteration of the research cycle
was insufficient. The best way to describe the structure of the presented research,
is as four parallel research cycles (one for each sub-objective). The four parallel
research cycles are however not independent. Results and findings of one cycle
were often used in an other cycle. In addition, a fifth and final cycle is performed
to integrate the results of the four parallel research cycles (see Figure 2.1).
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Figure 2.1: Our Five Research Cycles
Cycle 1 - Perspectives for Inter-Organizational Business-ICT Alignment
During cycle 1 we determined which perspectives should be included in the to-
be-developed framework for inter-organizational alignment. To this end, we per-
formed a literature review, as well as case studies.
Literature review. During the literature review we analyzed various well known
and frequently cited alignment frameworks which also consider multiple perspec-
tives for alignment (eg. the Strategic Alignment Model (Henderson & Venkantra-
man, 1993) and TOGAF (2009)). The literature review resulted in a set of perspec-
tives which are frequently found and considered necessary for inter-organizational
business-ICT alignment.
Case studies. In the search for finding relevant perspectives for inter-organizational
alignment, we performed case studies in the Dutch aviation industry and at Mob-
zilli. During these case studies we analyzed which perspectives are commonly of
interest to stakeholders. Next we compared the perspectives found in literature
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and suggested by stakeholders, to create our own set of perspectives for inter-
organizational alignment. To test if our set of perspectives covers the domains
relevant for inter-organizational alignment, the set of perspectives was tested in the
aforementioned case studies.
Results. The findings from the literature review and case studies resulted in a set
of four perspectives called the e3alignment framework. The e3alignment frame-
work includes a business strategy perspective, a value creation perspective, a pro-
cess perspective, and an information system perspective (see Chapter 3).
Cycle 2 - Conceptual Modeling Techniques
The purpose of cycle 2 was to find, and if required create, a suitable conceptual
modeling technique for each of the perspectives in the e3alignment framework. We
first performed a literature study, in which existing conceptual modeling techniques
were analyzed. Since for one of the perspectives no suitable conceptual modeling
technique was found, one was developed during this cycle.
Literature review. During the literature review we analyzed and compared vari-
ous modeling techniques which might be suitable for one of the perspectives in the
e3alignment framework. The set of techniques considered include among others
e3value (Gordijn & Akkermans, 2001), UML activity diagrams (UML 2.0, 2009),
i* (Yu & Mylopoulos, 1993), and IS architectures (Bass et al., 2003).
Case Studies. Because the application of conceptual modeling techniques within
the business strategy domain is relatively new, no suitable modeling technique was
found for the strategic perspective (see also Appendix A). Therefore we combined
various theories on conceptual modeling (eg. Gordijn & Akkermans, 2001) and
business strategies (eg. Porter, 1980), and elicited key artifacts with the aid of do-
main experts to create the e3forces modeling technique (see Chapter 4). Hereafter,
we tested e3forces in the Dutch aviation industry. The results were used to make a
number of (minor) adjustments.
Results. As a result of the literature review and case studies performed, e3align-
ment uses IS architectures to analyze the information system perspective, UML
activity diagrams to analyze the process perspective, and the e3value modeling
technique to analyze the value creation perspective. In addition, the e3forces mod-
eling technique has been developed and is used to analyze the business strategy
perspective (see also Chapter 4).
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Cycle 3 - Alignment Between Perspectives and Conceptual Modeling Tech-
niques
The goal of this research cycle was to understand the in-depth relationships be-
tween the four perspectives in the e3alignment framework, which was needed to
understand alignment between the perspectives. Since we represent each perspec-
tive with a specific conceptual modeling technique, we basically wanted to elicit
the relationships between the conceptual modeling techniques. To do so, we per-
formed case studies in the Spanish electricity industry and at Mobzilli (see Section
2.3.1).
Case studies. The amount of existing knowledge on the relationship between
the e3forces modeling technique, the e3value modeling technique, UML activity
diagrams, and IS architectures differs. For instance, the relationship between pro-
cess models and IS architectures has been widely discussed (eg. Kim & Everest,
1994). The relationship between e3value and process models has been analyzed
in previous research also (eg. Wieringa et al., 2005). In contrast, knowledge of
the relationship between the e3value modeling technique, IS architectures, and the
e3forces modeling technique was completely void.
To understand how the perspectives might be related, we first explored possible
relationships between e3forces and e3value in the Dutch aviation case study. The
findings were used to formulate more exact relationships. To validate the identified
relationships, we tested them in the Mobzilli case study. The same steps were
performed for the relationship between e3value and IS architectures, and e3forces
and IS architectures.
Results. In short, each entity in a conceptual model can be related to an entity
in the other conceptual models. The same holds for the interactions between the
entities. The relationships between the perspectives and the conceptual modeling
techniques are described in Chapter 5.
Cycle 4 - Process of Alignment
During cycle 4 we designed a set of steps for the process of inter-organizational
business-ICT alignment. To design and test the steps, and their order, we performed
a number of case studies.
Case Studies. First we analyzed the problems associated with the process of
alignment in the Mobzilli case study. Hereafter we designed a solution in the
form of an outline for the process of alignment. Next we tested the solution in
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the same case study. The findings were used to make modification to the original
solution. This resulted in a (slightly) different outline. The new solution was tested
in the Spanish electricity case study. This process was repeated by testing the again
modified outline in a third case study (at the Dutch aviation).
Results. We found that three steps should be performed in a continuous cycle:
(1) eliciting alignment problems, (2) designing alignment solutions, and (3) ana-
lyzing alignment solutions. The e3alignment ’s iterative process for creating inter-
organizational alignment is discussed in Section 6.
Final Cycle - Bringing It All Together
We performed a final circle to determine if the combination of (1) the four perspec-
tives, (2) the various conceptual modeling techniques, (3) the relationship between
the modeling techniques, and (4) our process of alignment, is actually valuable to
practitioners.
Case Studies. We applied the complete version of e3alignment to each of the
domains of the aforementioned case studies. Besides determining if e3alignment
is valuable for practitioners, applying e3alignment to various distinct case studies
also allows us to test the generalizability of e3alignment.
Result. The result of the this final research cycle is e3alignment, which we will
discuss in detail in the next chapters.
2.3 Case Studies
Case Study Requirements
• Business-ICT alignment. The case study must be concerned with business
innovations or ICT innovations. Innovations to business resp. ICT require
innovations to ICT resp. business as well, meaning that the business and ICT
need to be aligned.
• Networked Value Constellations. Secondly, the case studies need to have a
set of actors or organizations involved, such that we can speak of a networked
value constellation.
• Early stage of the alignment. Finally, all three case studies have to be in the
early stages of alignment. We are for instance not interested in designing
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detailed specifications for information systems. Instead we are interested
in exploring alignment problems, possible solutions and the impact of these
possible solutions from a higher abstraction point of view.
2.3.1 Mobzilli
Mobzilli is a starting business in the cross section of the advertisement and the mo-
bile telecommunication domain; the mobile advertisement domain. In recent years,
mobile communication has become a substantial industry and has attracted many
new players (eg. Apple). In addition, new advertisement channels and models have
emerged, redesigning the advertisement market (eg. Google Ads). However, mo-
bile communication as an advertisement platform is relative new and opportunities
for new businesses exist (or at least hoped so by Mobzilli).
Key actors.
• Mobzilli is a new business and is the initiator of this networked value con-
stellation. Mobzilli intends to offer location based advertisement to various
other organizations (see next section). Mobzilli has been founded in 2007
and hopes to expand to the whole of Europe within the upcoming years.
• Merchants, such as shops and restaurants, need advertisement channels to
promote their products/services. Mobzilli offers their location based adver-
tisement service to this group of organizations.
• Potential Customers. Mobzilli needs people who view the advertisements
(i.e. potential customers), otherwise the Merchants are not inclined to pay for
the advertisement channel offered by Mobzilli. Customers are also important
for Merchants, since in the end this set of actors actually buys something
(hopefully after seeing the advertisements).
• Positioning software. The final actor is somewhat more abstract. For the
service of Mobzilli to work, Mobzilli needs to determine the location of
Customers. A GPS device in a mobile phone can provide the coordinates of
the phone’s user. However, additional software/data is needed to “translate”
these coordinates to cities or streets. We refer to the actor providing this
software as “positioning software”.
The list given is not exclusive. As we will see later, the design of Mobzilli’s
service and environment evolves, and some actors will be replaced, added, or re-
moved. These actors will be described accordingly.
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Location based advertisement. Mobzilli offers the service “Location Based Ad-
vertisement”. The service consists of two dependent parts. First, organizations
(such as Merchants) are offered an innovative advertisement channel by virtually
bounding their advertisements to geographical locations. Secondly, Potential Cus-
tomers can view ads by utilizing a small application on their mobile phones. So, if
a customer is in a shopping center, she/he would be able to request the advertise-
ments of the Merchants in her/his vicinity using her/his mobile phone.
For Customers, the service is free. Yet, Merchants who use Mobzilli’s location
based advertisement channel, must pay a small fee each time an advertisement is
watched, or choose a monthly subscription.
Stakeholder alignment problems. Mobzilli is faced with a number of issues.
For instance, Mobzilli has not yet determined a pricing model, meaning that they
do not know what price to ask for their service nor if it should be a fixed or variable
price. Furthermore, Mobzilli needs to figure out which technologies to use. Finally,
Mobzilli needs to decide what business strategy to follow and how to execute this
business strategy so that on the long term Mobzilli will become a sustainable and
profitable organization.
Case study interaction. The author of this disertation personally knows the founders
of Mobzilli. Therefore we were able to have intensive contact with Mobzilli and
other stakeholders. During this period we not only gathered information on Mob-
zilli and its environment, but were able to actively support Mobzilli in its develop-
ing process. During various meetings with the founders of Mobzilli, we discussed
aspects ranging from strategic issues via marketing down to technical issues.
2.3.2 Dutch Aviation Industry
The Dutch aviation industry is one of the important pillars of the Dutch economy.
It is responsible for an annual turnover of e20 billion and offers employment to
over 100,000 people in the Netherlands. The Dutch aviation industry is centralized
around the main airport in The Netherlands: Schiphol Airport near Amsterdam,
although other locations are also exploited (eg. Rotterdam Airport and Eindhoven
Airport).
Key actors. In the Dutch aviation industry a large number of actors are present.
To this end, we focus on the key actors in the Dutch aviation industry. The key
actors are identified with the help of a “power/interest matrix” (Johnson & Scholes,
2002). Power is defined as the capability to influence the strategic decision making
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of other actors. An actor can do so when s/he is able to influence the capacity
or quality of the products/services offered by other actors. Interest is defined as
the active attitude and amount of activities taken to influence the strategic choices
of other actors. The matrix axis’ have the value high and low. Actors with high
interest and high power are considered to be the key actors (Johnson & Scholes,
2002). We identified the following key actors:
• Amsterdam Airport Schiphol, hereafter referred to as “AAS”, is the com-
monly used name for the organization NV Schiphol Group, which owns and
is responsible for the operations of the actual airport Schiphol. Schiphol air-
port is one of the largest airports in Europe, with over 436,000 flight move-
ments and 45 million passenger each year. Passengers arrive and depart from
Schiphol to over 300 destinations worldwide, making Schiphol an interna-
tional hub with worldwide connectivity.
• Royal-Dutch KLM is the largest airliner at Schiphol airport. KLM uses
Schiphol as the center of its worldwide network. Together with KLM’s part-
ners, KLM is responsible for roughly 60 percent of the traffic and passengers
at Schiphol airport. Of these passengers, about 70 percent is transferred to a
connecting airplane.
• Air Traffic Control the Netherlands, hereafter referred to as “ATC”, is respon-
sible for air traffic management (ATM), which includes guiding airplanes
during flight, landing, and the take-off in Dutch airspace.
Although we focus on these key actors, it does not mean that other organization
relevant to the Dutch aviation sector are neglected or not relevant. If another actor
becomes relevant, the actor will be introduced accordingly.
Airplane connectivity. The Dutch aviation industry is used in two specific case
studies. In one case study, the focus is on the logistics behind the transferal of
passenger from one plane to the other. In general, two different strategies for trans-
ferring passengers from A to B exist: (1) “Point-to-point”, in which passenger are
directly flown from one location to the other, and (2) “Hubs”, meaning that passen-
gers are flown to their destination via a number of hubs. A hub is an airport which
connect incoming smaller/shorter flights to outgoing larger/longer flights, and vice
versa.
KLM and AAS follow the hub-strategy, meaning that Schiphol is a hub airport.
So, passengers from various destinations arrive at Schiphol, are transferred to an-
other airplane, and are then flown to their final destination. An important aspect
of the hub strategy is that incoming airplanes need to be connected to outgoing
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airplanes. There is an ongoing process of connecting incoming and outgoing air-
planes. The activities concerned with connecting incoming planes with outgoing
planes is referred to as the “turnaround process”.
Approach, landing, and docking. In the second case study the focus is on the
activities of the actors behind the approach, landing and docking of a single plane,
as well as the payment for these activities.
Although landing and docking might seem as activities which are performed
by the airplane, the airplane cannot actually land on its own. Assistance is needed
from ATC and AAS. When an airplane arrives in Dutch Airspace, it is guided
by ATC to Schiphol airport. ATC also guides the airplane during landing and
taxiing to the gate. For ATC to guide the plane, operational information (eg. gate
information) is provided by AAS to ATC.
With this case study, we do not only look at the actual landing of airplanes, but
also at the payments made for the services provided by the organizations. The air-
liners, owning the airplanes, have to pay ATC and AAS for the provided services.
Since it is easier for the airliner to pay one organization, AAS collects both the
money for AAS and ATC, and then forwards the money to ATC. For this service
AAS is payed by ATC.
Stakeholder alignment problems. In the past years a number of important de-
velopments have occurred in the aviation industry. For instance the merger between
KLM and AirFrance, the 9/11 terrorist attacks, but also the economic crisis. These
developments have had their impact on the Dutch aviation industry, but despite
all these developments AAS, KLM and ATC still intend to improve operations to
compete as one of the top airports in Europe.
However, to improve operations and to increase revenues, inter-organizational
alignment is needed in the Dutch aviation industry. AAS, KLM and ATC depend
severely on each other, making it almost impossible to improve operations in one
organization without the aid of the other organizations. Improvements considered
by the actors are concerned with better alignment between cross-organizational
information systems, redesign of cross-organizational processes, and exploration
of innovative ways to increase capacity.
Case study interaction. Since the author has worked in the Dutch aviation in-
dustry, and subsequently knew many people active in the Dutch aviation, the author
was able to develop the Dutch aviation case studies. During the case research, we
analyzed not only internal documents, but had also various discussion sessions,
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workshops and interviews with stakeholders from all three organizations. Stake-
holders ranged from ICT officers, to operational managers, and even a CEO was
interviewed.
2.3.3 Spanish Electricity Industry
The Spanish electricity industry generates and delivers electricity to those in Spain
who need it. Various natural resources are used to generate electricity in Spain,
including coal (9.45 GW (GigaWatt)), hydro (33.18 GW) and gas (60.04 GW).
Nuclear energy is also utilized (55.4 GW). The Spanish electricity market is dom-
inated by two large organizations: IBERDROLA, who has established itself as
one of the top four energy companies in the world, and ENDESA, who leads the
deregulated electricity and gas market with more than 2,300,000 customers.
Key actors.
• Customers are those actors who consume electricity. Although households
are also consumers, we focus in this case study on organizations which con-
sume electricity in large volumes.
• Producers are the actors who produce electricity. The largest Producer is
ENDESA, with a 50% production share, followed by IBERDROLA (27%),
Union Fenosa (13%), and Hidro Cantabrico (5%). The remaining percentage
is selfgenerated by customers.
• Suppliers buy electricity from Producers and sell electricity to Customers.
The Suppliers are again ENDESA, IBERDROLA, Union Fenosa, and Hidro
Cantabrico, although legally the production part and supply part of for in-
stance ENDESA are two separate legal entities. Usually, Suppliers and
Producers will have long term bilateral contracts, such that the Suppliers
can guarantee their electricity supply. However, Suppliers cannot accurately
predict the exact electricity demand of Customers for any given moment.
Therefore Suppliers also buy (or sell in the case of a surplus) electricity on a
shorter time frame - up to a few hours - to better meet projections.
• To this end, Operador del Mercado Ibe´rico de Energ´ia - Polo Espa˜ol (here-
after called OMEL) functions as a market operator, offering Producers and
Suppliers an electricity exchange market. The electricity market operates on
a day-a-head basis (d-1). So the day before actual production (d-1), Suppli-
ers and Producers make offers and bids for electricity via special software.
After the market operator has received all bids and offers, OMEL determines
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the price of the electricity exchanged in that specific time frame, and here-
after distributes schedules to both Suppliers and Producers, specifying how
much electricity they should consume or produce. After the market price of
electricity has been established and schedules have been provided, a market
clearance is given by OMEL.
• Next to OMEL, there is Red Ele´ctrica de Espan˜a (hereafter called REE),
which is the Technical System Operator. In comparison to OMEL, which
only takes financial considerations into account, REE exclusively takes tech-
nical considerations into account. OMEL and REE synchronize their databases
after final bids and offers have been made by Suppliers and Producers. Here-
after, REE determines if the technical integrity of the electricity power sys-
tem is not compromised. If required, the schedules are modified and Produc-
ers and Suppliers are informed.
Although we focus on these key actors, it does not mean that other organiza-
tions are neglected or not relevant. If an other actor becomes relevant, the actor
will be introduced accordingly.
Balancing electricity supply and demand. A distinguishing characteristic of
the electricity power system is that always the amount of electricity produced
should equal the amount of electricity consumed. Continuously balancing elec-
tricity supply and consumption is a business in its own right, and is crucial for the
correct functioning of the electricity power networks. It is however not possible to
know the exact consumer demand on any given moment. Therefore, forecasts are
made for both the demand and supply side. These forecasts are quite accurate, yet
there are always deviances, meaning that the demand might be higher or lower than
expected, or that deviations on the supply side occur, both causing “imbalance”.
When imbalance is detected by the system operator REE, preselected Producers
are ordered to increase or decrease electricity production, typically within a few
seconds. Therefore, preselected Producers keep reserve capacity. This unused ca-
pacity is referred to as “reserves”. It is however possible that all available reserves
are required. Therefore there are not only primary reserves, but also secondary
reserves and tertiary reserves. These types of reserves differ in the time needed to
switch them on or off (ranging from a few seconds to minutes). Reducing imbal-
ance is however not free of charge, because Producers have to be paid for keeping
reserves and for producing extra electricity. Therefore, actors causing imbalance
have to pay a penalty (imbalance fee) to the system operator for causing imbalance.
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Stakeholder alignment problems. The alignment issues within the Spanish elec-
tricity industry rise mainly from the introduction of Distributed Energy Resources
(DER). Examples of DERs are windmills, combined heat power devices, hydro
power systems and photovoltaic (solar) systems. Traditionally, electricity is pro-
duced in vast amounts by large power plants, in which fossil resources serve as the
energy source. However, due to increasing CO2 emissions and rising prices of fos-
sil resources in combination with high electricity demands, nations across Europe
- including Spain - are motivated to search and implement alternative sources of
“green” electricity.
DERs differ from traditional large power plants in the sense that they produce
small amounts of power and are distributed over large areas, including residential
areas. Alignment problems occur on the technical level, for instance how to include
these systems without compromising the technical integrity of the entire electric-
ity system (eg. dealing with fluctuations as is done by the TSO). There are also
financial issues concerning DERs, for instance, how to create value with “DER
electricity” such that the DERs become profitable?
Case study interaction. To become familiar with the electricity industry, we
first analyzed the Dutch electricity industry with the aid of the Energy Research
Centre of the Netherlands (ECN). Hereafter, we had interviews and discussion
sessions with organizations and research institutes involved in the Spanish elec-
tricity system. All these parties are involved in the European FENIX project (see
http://www.e3value.com/projects/our-projects/fenix/).
2.4 Case Study Research
Unit of analysis: Alignment in networked value constellations. The goal of
e3alignment is to determine how business and ICT can migrate from a “not aligned”
state to an “aligned” state in the context of networked value constellations during
the exploration phase of business-ICT alignment projects. Therefore, the unit of
analysis in our research is inter-organizational business-ICT misalignment in the
context of networked value constellations during the exploration phase (see Yin,
2002).
Design, develop, and validate e3alignment. Networked value constellations are
however complex entities (Tapscott, 2001). To gain in-depth understanding of our
subject of analysis, develop theories, and validate these theories, it is required to
be part of the subject of analysis (cf. Van Aken, 2004).
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Subsequently, we performed case studies at Mobzilli, in the Dutch aviation
industry, and in the Spanish electricity industry (see previous section). The case
studies have been used during various cycles of our research (see Section 2.2). In
general, the Dutch aviation case has been used to develop artifacts for both e3align-
ment and the e3forces modeling technique (see eg. Hevner, March, Park, & Ram,
2004), and has been used to validate e3alignment. The Mobzilli case has been used
to validate the e3forces modeling technique, and to develop e3alignment’s outline
for the process of alignment. The Spanish electricity case has mainly been used to
validate the e3alignment framework and e3alignment’s outline for the process of
alignment.
Domain independent. e3alignment’s claims in regard to inter-organizational busi-
ness-ICT alignment are not domain dependent. To validate that e3alignment is
domain independent, we have performed case studies in three very different do-
mains. The Dutch aviation, Spanish electricity, and Mobzilli case each provide
an unique setting, with unique inter-organizational business-ICT alignment issues.
The variation in domains allowed us to test and validate that e3alignment is valu-
able for stakeholders in various domains, without requiring any modifications to
e3alignment.
Chapter 3
The e3Alignment Framework
Summary. The e3alignment framework provides a structured approach for
analyzing and creating inter-organizational business-ICT alignment in net-
worked value constellations during the exploration phase. To create align-
ment, e3alignment focuses on the interactions in a networked value constella-
tion. Concerns are separated by taking four different perspectives on interaction:
“strategic”, “value”, “process”, and “IS”. Furthermore, e3alignment takes a
conceptual modeling approach to elicit alignment issues and design solutions
within and between the aforementioned perspectives.
Findings presented in this chapter are based on results from Pijpers, Gordijn,
and Akkermans (2008a, 2008b, 2009a, 2009b).
In this chapter we introduce the e3alignment framework. The e3alignment
framework is designed to help practitioners analyze and create inter-organizational
business-ICT alignment during the exploration phase. The e3alignment framework
presents an innovative view on the relationship between “business” and “ICT”.
The e3alignment framework (1) considers a multi-actor setting; (2) takes a “value
creation” perspective into account, thereby considering financial aspects also; (3)
takes a conceptual modeling approach for creating alignment, and (4) is suitable
for the exploration phase of alignment.
Contribution. The main contribution to the state-of-art, presented in this chapter,
is our conceptual framework for inter-organizational alignment: e3alignment.
The e3alignment framework presented in this chapter, and the case studies
used to illustrate the e3alignment framework, have been published in Pijpers et
al. (2008a, 2008b, 2009a, 2009b).
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3.1 Exploring Inter-Organizational Business-ICT Align-
ment
The research area we operate in, is the exploration phase of inter-organizational
business-ICT alignment.
Business-ICT alignment. The key concept in our research is “business-ICT align-
ment”. The term “business-ICT alignment” is widely used, and no single conceptu-
alization exists. The most cited authors on this topic, Henderson and Venkantraman
(1993), conceptualize alignment as the integration between business strategy, IT
strategy, business infrastructure, and IT infrastructure. Reich and Benbasat (1996)
define alignment as the degree to which the goals of the business strategy are sup-
ported by the IT strategy. Luftman, Papp, and Brier (1995) state that good align-
ment is applying appropriate IT in given situations in a timely way, and that this
should be consistent with business strategy, goals, and needs.
What the aforementioned conceptualizations have in common, is that ICT is
treated as a resource. According to the aforementioned authors, the focus should
be on how ICT (in terms of goals and strategy) should be deployed to create align-
ment with the business. How ICT is designed in terms of functionalities, is not
considered a factor for creating business-ICT alignment.
In recent years business-ICT alignment has become a relevant topic in infor-
mation system development also. Here alignment is seen from a more formal point
of view and is often described in terms of “consistency” (eg. Wieringa, Blanken,
Fokkinga, & Grefen, 2003; TOGAF, 2009). Consistency is considered the correct
semantic and formal relationship between business, often expressed in terms of
needs and requirements, and ICT, often expressed in terms of functionalities and
services. The general idea is that information system requirements can be derived
from an information system’s business context. Subsequently, if the needs of the
business are properly met by ICT functionalities, then the business and ICT are
aligned.
So, the focus of the conceptualizations of business-ICT alignment has shifted
from a strategical, conceptual focus (eg. Henderson and Venkantraman), where
the purpose of both ICT and business are considered, to a more operational, prag-
matic focus (eg. TOGAF), in which ICT functionalities are designed to meet busi-
ness needs. Still, all authors agree that business-ICT alignment is about matching
business and ICT as good as possible (see eg. Chan & Reich, 2007; Luftman,
2008).
We agree that business-ICT alignment is about matching business and ICT
as good as possible. In addition, our view is consistent with the “operational”
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conceptualization of alignment. We believe that business requirements should be
met by IS functionalities. We believe the reverse to be true also; business should
be designed such that the full potential of IS functionalities is utilized. So, we
see business-IT alignment as an interplay between business and ICT, where both
business and ICT are dynamic and subject to change.
Inter-organizational business-ICT alignment. Traditionally, business-ICT align-
ment focuses on alignment within a single organization, also known as intra-
organizational alignment (Derzsi & Gordijn, 2006). Yet, in the current business
world, organizations increasingly operate in networked value constellations. In
networked value constellations organizations collaborate to jointly create value and
meet complex customer needs (Tapscott, 2001).
For a networked value constellation to function properly, the participating or-
ganizations need to be properly aligned, otherwise they are unable to create value
and meet customer needs (cf. Derzsi & Gordijn, 2006; Yu & Mylopoulos, 1993).
So next to business-ICT alignment within an organization, there should be align-
ment between organizations (Derzsi & Gordijn, 2006; Huemer, Liegl, Schuster,
Werthner, & Zapletal, 2008) 1. We refer to alignment between organizations as
inter-organizational alignment.
The necessity of inter-organizational alignment is also found in the case studies
performed. Stakeholders indicate that business-ICT alignment is no longer bound
to their own organization. To ultimately meet customer needs and generate rev-
enues, business-ICT between organizations should be realized also. In other words,
inter-organizational alignment is required.
Exploration phase of business-ICT alignment. Creating business-ICT align-
ment is a complex process in its own right (cf. Chan & Reich, 2007; Beats, 1992).
To reduce complexity, the process is commonly divided in multiple phases; in-
cluding a design phase, in which solutions to alignment problems are designed,
an implementation phase, in which the solutions are actually implemented, and a
maintenance phase, in which the implemented solutions are maintained. These
phases do not occur in a linear order, but follow a cyclic pattern (Wieringa et al.,
2005). In each phase problems (and solutions) may arise which require practition-
ers to return to one of the other phases.
1Henderson and Venkantraman (1993) also mention that alignment should not only be internal,
but also external (i.e. organizations should also be aligned with their industry). However, Henderson
and Venkantraman do not elaborate on inter-organizational alignment, because at the time ICT was
mainly used for internal purposes, not for external communication purposes (eg. Internet was for
instance still in its infancy).
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In addition to these three phases, Yu (1995) claims that an early phase, or explo-
ration phase, should be performed also. It is not uncommon that in the beginning
of a business-ICT alignment exercise there is, similar to any other innovative un-
dertaking, limited information available and a great deal of uncertainty (Fagerberg,
Mowery, & Nelson, 2004; Schumpeter, 1934). To this end, it is not yet possible
to completely understand the problem, design detailed solutions, or to actually im-
plement the solution. Furthermore, choosing a solution direction too quickly in
an early stage brings the risk of being “locked in” (i.e. being bound to a certain
solution path, whilst superior paths may exist) (Fagerberg et al., 2004).
In the field of business-ICT alignment, choosing solutions paths too quickly
can result in situations where ICT is not properly designed to meet the demands
of the business, meaning that the ICT does function properly, but the ICT does not
meet the business needs (cf. Yu, 1995). It is also possible that the business fails
to properly utilize the potential of ICT (cf. Gordijn & Akkermans, 2001). In such
a case, an organization fails to design and implement a business (eg. processes,
structure, etc.) which commercializes ICT. As a result, the organization ultimately
fails to generate revenues.
Exploration phases are also found in the case studies performed. For instance,
in the Spanish electricity case (see Section 2.3) innovations such as DERs have to
be implemented in the current electricity grid. The first step made by the stakehold-
ers is to explore the wide range of solutions and to explore the impact of proposed
solutions at a fairly high abstraction level to get a feel of related and often hid-
den problems. Such was also the situation with the Mobzilli case, in which the
stakeholders wanted to explore a number of technologies, before actually mak-
ing detailed designs and writing code for their information systems. Since the
exploration phase is concerned with exploring problems, exploring solutions, and
exploring the impact of the solutions, less information is required to complete this
phase than in comparison to the design phase.
So, the exploration phase of alignment possesses a number of challenges and
is subsequently the focus of our research. Our goal is to find a way to explore the
nature of alignment problems, consider a wide range of solutions, and analyze the
impact of these solutions, all during the exploration phase of alignment.
3.2 The e3alignment Framework
Interaction
To understand how we analyze and create inter-organizational alignment, we return
to the essence of network value constellations. Basically, networked value constel-
lations are networks in which a number of nodes are connected. In networked
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value constellations these nodes are referred to as actors (e.g., Tapscott, 2001; Yu
& Mylopoulos, 1993). Actors can be a variety of things; organizations, but also
individual persons or even pieces of hardware.
The “connection” between actors is often referred to as “interaction”. There
is interaction between two actors when one actor somehow influences the other
(Baron, Byrne, & Branscombe, 2001). As discussed, organizations nowadays in-
creasingly collaborate to create successful networked value constellations (cf. Tap-
scott, 2001), or in other words: They interact. Interaction between organizations
in a networked value constellation implies that the organizations exchange objects
(eg. money, goods, information, etc.) (Derzsi & Gordijn, 2006). Only when the
interactions between the organizations are aligned - meaning the correct objects are
exchanged, on the right time, from the right provider, and to the right receiver - will
the constellation as a whole function properly (cf. Gordijn & Akkermans, 2001;
Yu & Mylopoulos, 1993; Johnson & Scholes, 2002). To this end, we see correct
interaction between organizations as the key requirement for inter-organizational
alignment within a networked value constellation.
Focusing on interaction between organizations broadens the research area of
business-ICT alignment, since most existing frameworks only focus on alignment
within organizations, and not between organizations (cf. Derzsi & Gordijn, 2006).
Findings from our case studies also support the notion that proper interaction be-
tween organizations is essential. In all three case studies the main question was not
how to create alignment within the organizations, but how to optimize the inter-
actions between various organizations. For instance, Mobzilli is a completely new
organization, so alignment has to be created within Mobzilli. However, the stake-
holders of Mobzilli desired to figure out first how to interact with the organizations
in their environment.
Figure 3.1: Inter-organizational Alignment
Multiple Perspectives on Interactions
Figure 3.1 shows two organizations who interact. The two organizations interact
on both a business level and an ICT level (the horizontal arrows). To create inter-
organizational business-ICT alignment, we have to align business interaction and
ICT interaction (the vertical arrow). However, we first need to separate business
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interactions from ICT interactions.
In the field of business-ICT alignment it is well accepted not to only differenti-
ate between “business” and “ICT”, but to take more perspectives into account. For
instance, the most influential alignment framework, the Strategic Alignment Model
(SAM) created by Henderson and Venkantraman (1993), takes four perspectives in
to account: “Business strategy”, “Organizational infrastructure and processes”, “IT
strategy”, and “IS infrastructure and processes”.
Taking multiple perspectives on an organization, or system, is also well known
in IS development (e.g., Nuseibeh et al., 1994; TOGAF, 2009). The rationale is
that each perspective analyzes a different aspect of the organization, thereby sepa-
rating concerns. The benefit of separating concerns is that (large) complex issues
are reduced in more comprehensible issues, making it easier to focus on the key
elements (Nuseibeh et al., 1994). The e3alignment framework also separates con-
cerns by taking multiple perspectives.
As argued, the key concept of the e3alignment framework is interaction. Inter-
action is however a broad concept. In business literature conceptualizations range
from supply chain literature where objects of value are exchanged between actors
(e.g. Johnson & Scholes, 2002) to strategic literature where actors influence each
other on a strategic level (e.g. Porter, 1980). In computer science literature in-
teraction is often considered from an information viewpoint where information is
exchanged between actors (e.g. Wieringa, 2003) or a process viewpoint where the
sequence of interactions is the main focus (e.g. Activity Diagrams from UML 2.0,
2009).
So, to separate alignment concerns, the e3alignment framework takes four per-
spectives on interaction in networked value constellations: a Business Strategy
perspective, a Value Creation perspective, a Business Processes perspective, and a
Information Systems & Information Technology perspective.
3.2.1 The Four Perspectives in e3alignment
Business strategy perspective on interaction. The Business Strategy perspec-
tive, in short “strategic perspective”, considers how organizations influence each
other on the long term (i.e. interact). “Influence”, within the strategic perspective,
is the extent to which organizations can determine the configuration (including
price) of objects and resources needed from and provided to other organizations
(Porter, 1980; Yu & Mylopoulos, 1993).
For instance, in the Dutch aviation case KLM depends on AAS (Schiphol) for
resources; eg. KLM needs an airport. If KLM desires improvements made to the
airport (eg. a better luggage system), then AAS would be more inclined to take
action than if these demands came from a small airliner. This is because KLM is
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the largest airliner at Schiphol, and subsequently one of the key clients of AAS.
Traditional business literature dictates, that key clients can relatively easily make
demands to the configuration of a product acquired (see Porter, 1980). The strategic
perspective in the e3alignment framework is based on the “Business Strategy” per-
spective of Henderson and Venkantraman (1993). Henderson and Venkantraman
indicate that organizations should be aligned, on a business strategy level, with the
industry in which they operate. The difference is that we limit ourselves to the
networked value constellation in which the organization operates. In addition, we
do not focus on how organizations differentiate from other organizations.
So, the main focus of the strategic perspective are the long term effects of
strategic interactions between organization in the networked value constellation.
The strategic perspective is discussed in more detail in Section 4.2.
Value creation perspective on interaction. The Value Creation perspective, in
short “value perspective”, considers how value (i.e. money) is created by the net-
worked value constellation. The constellation creates value to meet the need of
end-consumers. To this end, the organizations in the constellation exchange ob-
jects of value with each other. For instance, in the Spanish electricity industry
“Suppliers” and “Producers” exchange electricity for money. Therefore, within the
value perspective “interaction” is the exchange of value objects between at least
two actors.
In comparison to the other perspectives in the e3alignment framework, which
are also commonly found in other alignment frameworks, the value perspective is a
relative new perspective in the field of business-ICT alignment. For instance, both
the Strategic Alignment Model and TOGAF do not consider the financial side of
organizations. Yet the financial side of a networked value constellation is a key
aspect to consider. The organizations in the constellation have to be financially
feasible, otherwise they will not survive in a competitive business environment
(Gordijn & Akkermans, 2001; Derzsi & Gordijn, 2006). The financial feasibility
of an organization depends however on a proper business strategy, execution of
business processes, and deployment of ICT. How value is created should therefore
be aligned with the business strategy chosen, the business processes executed, and
the ICT deployed.
Support for a value perspective was also found in all three case studies. In all
three case studies, stakeholders were interested in how value is created by means
of business and ICT. In addition, the value perspective functions as a bridge be-
tween the business strategy side of an organization and the operational side of the
organization. A large conceptual gap exists between an organization’s business
strategy and its operations in terms of business processes and ICT deployment. As
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a result, many alignment frameworks have problems with “linking” an organiza-
tion’s strategy to business processes and ICT (cf. Chan & Reich, 2007). The Value
Creation bridges this gap since it is for practitioners easier to understand in two
separate steps how (1) an organization’s business strategy leads to value creation,
and (2) business processes and ICT deployment lead to value creation (we discuss
this in more detail in Chapter 5). The value perspective is discussed in more detail
in Section 4.1.
Business process perspective on interaction. The Business Processes perspec-
tive, in short “process perspective”, considers the business processes which or-
ganizations have to execute to interact with each other. In contrast to the other
perspectives, the process perspective takes “time” into consideration and focuses
on the physical exchanges of objects. Within the process perspective “interaction”
means the physical exchange of objects within the constraints of time.
The process perspective in the e3alignment framework is based on the “Orga-
nizational Infrastructure and Process” perspective from Henderson and Venkantra-
man (1993). Our conceptualization of the process perspective is however limited
to the processes themselves. We are mainly interested in the processes leading to
interaction with other actors, and subsequently do not consider the organization’s
structure also.
So, the main focus of the process perspective is to align the processes, such that
the networked value constellation functions properly, and ultimately creates value.
The process perspective is discussed in more detail in Section 4.3.
Information system perspective on interaction. The Information System per-
spective, in short “IS perspective”, focuses on information exchanges between or-
ganizations, but also on information systems and technologies used to facilitate
the information exchanges. For example, in the Mobzilli case potential customers
send their location to Mobzilli, who in return sends advertisements to the potential
customers’ mobile phone. Subsequently, “interaction” within the IS perspective is
the exchange of information between organizations/actors.
The IS perspective in the e3alignment framework is based on the “IS Infrastruc-
ture” perspective from Henderson and Venkantraman (1993). Our conceptualiza-
tion of the IS perspective is however limited to information exchanges, information
systems, and supporting technologies. Henderson and Venkantraman (1993) con-
sider IS processes in the IS perspective also. We however analyze all processes
within the process perspective.
So, the main focus of the IS perspective is on information exchanges between
organizations. Alignment of the information exchanges should lead to value cre-
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ation and support for the processes in the networked value constellation. The IS
perspective is discussed in more detail in Section 4.4.
3.2.2 Why These Four Perspectives on Interaction?
Perspectives commonly considered. The most influential alignment framework,
the Strategic Alignment Model (SAM) created by Henderson and Venkantraman
(1993), takes four perspectives on business-ICT alignment: “Business strategy”,
“Organizational infrastructure and processes”, “IT strategy”, and “IS infrastructure
and processes”2. Similar perspectives are also considered by Beats (1992), and
Luftman et al. (1995).
We have however argued that the conceptualization of business-ICT alignment
has shifted from a strategical to an operational focus, and a similar shift is also
seen in the perspectives considered relevant for alignment. Modern business-IT
alignment frameworks such as the Open Group Architecture Framework (TOGAF,
2009) and Archimate (ArchiMate, 2009), explicitly consider the detailed design
of ICT. For example, TOGAF includes four perspectives which should be aligned:
“business architecture”, “applications architecture”, “data architecture”, and “tech-
nical architecture”. Yet, even though TOGAF takes a business architecture into ac-
count, TOGAF has a bias toward the ICT side of alignment, and the same holds for
ArchiMate. Basically both frameworks tend to see the business context as a given
from which requirements - needed for information system design - can be derived.
So, on one hand there are frameworks which focus on the purpose of ICT.
These frameworks focus on how ICT should be used, and do not focus on what ICT
is (eg. the Strategic Alignment Model). On the other hand, there are frameworks
which focus on the design of ICT. These frameworks treat the business as a given,
from which ICT specifications can be derived (eg. TOGAF).
The perspectives in the e3alignment framework are not that different from those
considered by the Strategic Alignment Model and TOGAF (except for the Value
Creation perspective). The e3alignment framework also separates concerns by
separating the business strategy, business processes, and ICT. However, although
we separate the same concerns, the conceptualization of the perspectives in the
e3alignment framework differs (as discussed in the previous section). The e3align-
ment framework treats neither the business and ICT as a given. We believe that
both the business and ICT are dynamic, and that both the business and ICT should
be designed in such a way that it matches the other as good as possible (i.e. are
aligned).
2Note that Henderson and Venkantraman speak of IT, the “C” of communication is missing.
However, as we stated earlier, organizations increasingly collaborate with other organizations, mak-
ing communication - via amongst others information systems - essential (cf. Tapscott, 2001).
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Support for the four perspectives in the e3alignment framework is also found in
the case studies conducted. In the Mobzilli case study, stakeholders were interested
in the strategic, value and IS perspective; in the Dutch aviation case study, stake-
holders were interested in the strategic, value, process and IS perspective; in the
Spanish electricity case study, stakeholders were interested in the value, process
and IS perspective. These findings indicate that for each of the four perspectives,
stakeholders from at least two case studies found the perspective relevant.
Four perspectives is sufficient. The e3alignment framework takes four perspec-
tives on the networked value constellation at hand. This does however not mean
that other perspectives cannot, or should not, be considered. In a world in which
laws regulate the behavior of individuals and organizations, and in which individu-
als are subject to their own psychology, many aspects of an organization are beyond
business and ICT, but still influence the success of the organization (cf. Chan & Re-
ich, 2007). One framework even suggest that practitioners should consider “Com-
merce”, “Organizational Structure”, “Personnel”, “Administration”, “Finances”,
“ICT”, “Laws”, “Technology”, and “Residence” (COPAFIT , 2009).
The e3alignment framework is however designed for the exploration phase of
alignment. During the exploration phase time is scarce, implying that there is sim-
ply not enough time to take more than four perspectives into account. This notion
is supported by our case studies, all which were in the exploration phase of align-
ment. As stated, in the Mobzilli case stakeholders were mainly interested in the
strategic, value and IS perspective; in the Dutch aviation case study, stakeholders
were interested in the value, process and IS perspective; in the Spanish electricity
case study, stakeholders were also mainly interested in the value, process and IS
perspective. These findings indicate that stakeholders usually take interest in no
more than three perspectives. In other words, more perspectives are not needed
for what we intend to achieve with the e3alignment framework: Exploring inter-
organizational business-ICT alignment. Note that after exploration, more perspec-
tives can be considered.
Interaction as common denominator. There is also an other reason why we
take these four perspectives. Current alignment frameworks offer limited insight in
the in-depth relationship between perspectives (see also Chan & Reich, 2007). We
claim that this is because the perspectives considered by other frameworks do not
have a common denominator. Although concerns are separated over perspectives,
the perspectives analyze very distant aspects of an organization, making it hard
to relate the perspectives. For instance, within the Strategic Alignment Model by
Henderson and Venkantraman (1993), the “ICT Strategy” perspective considers
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the “technology scope”, whereas the “Business Process” perspective considers the
“administrative infrastructure”, yet how these two perspectives are exactly related
remains unclear. The conceptual distance between the perspectives makes it too
hard to provide in depth understanding of their relationship. Without properly
understanding the relationships between the perspectives, it is difficult to actually
create alignment (cf. Chan & Reich, 2007).
The e3alignment framework deals with the aforementioned issue by using a
common denominator for our perspectives: “interaction”. As argued in the previ-
ous section, the key requirements for a properly functioning networked value con-
stellation is correct interaction between organizations (Yu & Mylopoulos, 1993;
Tapscott, 2001; Johnson & Scholes, 2002). We also stated that various types of
interaction can be distinguished, including strategic interaction (Porter, 1980), fi-
nancial interaction (Gordijn & Akkermans, 2001), process interaction (Activity Di-
agrams from UML 2.0, 2009), and information interaction (Wieringa, 2003). With
each perspective, we focus on one particular type of interaction, which will make
it easier - as we will demonstrate later - to understand the relationship between the
perspectives and ultimately create alignment between the perspectives.
The benefit of a common denominator is also supported by case study findings.
Stakeholders confirm that clarity is created by focusing on the same construct in all
perspectives. Having interaction as a common denominator makes it clear what is
to be analyzed, but also how the different perspectives are related (see also Chap-
ter 5).
Besides creating more insight in the relationships between the perspectives
in the e3alignment framework, “interaction” as a common denominator allows us
to create one coherent design of all the perspectives in the constellation at hand.
Since the e3alignment framework should be used in the exploration phase of inter-
organizational alignment, our coherent design results in a suitable starting point for
later phases of aligning the networked value constellation.
3.3 Alignment of Interactions
Taking multiple perspectives in an inter-organizational alignment setting means
that we not only need to create alignment within each of the perspectives (inter-
organizational alignment), but that we also need to create alignment between the
perspectives (business-ICT alignment). Therefore we distinguish two types of
alignment: alignment within a perspective, and alignment between perspectives.
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3.3.1 Alignment Within a Perspective
Alignment within a perspective is concerned with alignment between organizations
as seen from a single perspective. The various interactions an organization has with
other actors in the networked value constellation, as seen from a single perspective,
need to be properly aligned, because otherwise the network will not be able to
function properly (cf. Derzsi & Gordijn, 2006; Gordijn & Akkermans, 2001; Yu &
Mylopoulos, 1993).
A clear example of inter-organizational alignment within a perspective is the
construction of a subsidy scheme for electricity produced by Distributed Energy
Resources (eg. solar panels or windmills) in the Spanish electricity case study. In
addition to the price a supplier is willing to pay for the electricity, the government
provides subsidies on electricity produced to stimulate the build of Distributed En-
ergy Resources (DERs). Since this is a financial issue, such a problem is only dealt
with in the value perspective. An organization installing DERs provides “green”
electricity, which is of value for the government. The government in return pro-
vides subsidies, which are of value for the organizations exploiting DERs. So the
government and organizations with a DER exchange “value objects”. However
for this exchange to be desired by both parties, agreement on the construction of
the subsidy is needed (alignment is needed). The subsidy must be sufficient to
stimulate installing DERs. Yet, the costs of the subsidy must be realistic for the
government also. In other words, alignment has to be created within the value
perspective. We elaborate on “alignment within perspectives” in Chapter 4.
3.3.2 Alignment Between Perspectives
Next to alignment within a perspective, there is inter-organizational alignment be-
tween perspectives. Inter-organizational alignment between perspectives is con-
cerned with alignment between perspectives taken on the constellation at hand
(Derzsi & Gordijn, 2006). So for the e3alignment framework, which takes four
perspectives on the constellation at hand, this means that all four perspectives need
to be aligned.
To give an example of alignment between perspectives, consider a constellation
in which a customer’s need is satisfied. From a value perspective, the need is
satisfied by exchanging objects (eg. goods for money). However, these exchanges
have to be realized by processes, meaning that the value and process perspective
have to be aligned. If both perspectives are not aligned, then the execution of
the processes will not lead to the satisfaction of the customer’s need (Wieringa &
Gordijn, 2005).
Consider also the Dutch aviation case. Redesigning the processes of the turn-
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around of airplanes should result in optimization of the processes. However, the
redesign of the processes required new information interactions. So the IS perspec-
tive needs to be modified also. Would such not be the case, then the new process
design would not be supported by information interactions. Therefore the new in-
formation interactions, as seen with the IS perspective, should be aligned with the
new process design, as seen with the process perspective.
Alignment between strategic & value perspective. In essence, alignment be-
tween the strategic and value perspective means that the short term value creation
is strategically desired (i.e. beneficial on a long term).
The value perspective analyzes what of value is exchanged between organiza-
tions in a networked value constellation to ultimately meet customer needs. This
interaction (the exchange of value objects) is however viewed from a short term
perspective (cf. Gordijn & Akkermans, 2001). The value interactions between or-
ganizations can also be viewed from a long term perspective, which is exactly what
the business strategy perspective does. The business strategy perspective analyzes
the long term, strategic effects of the value exchanges between the organizations in
the networked value constellation.
So, in the context of the e3alignment framework, alignment between the strate-
gic and value perspectives implies that (1) the strategic position of the organiza-
tions in the constellation does not conflict with their business strategies, (2) the
strategic position of the organizations is the result of their value interactions, and
(3) all the organizations in the constellation are profitable. Alignment between
the strategic perspective and value perspective is discussed in more detail in sec-
tion 5.2.
Alignment between value & process perspective. In essence, alignment be-
tween the value and process perspectives means that the execution of certain pro-
cesses leads to value creation.
In contrast to the value perspective, which analyzes on a conceptual level what
of value is exchanged between actors, the process perspective analyzes how these
conceptual exchanges are realized in the physical world. Furthermore, in contrast
to the value perspective, the process perspective takes time into account. So in
the process perspective it is possible to determine the order of exchanges, and to
determine if organizations are able to exchange objects.
So, in the context of the e3alignment framework, alignment between the value
and process perspectives implies that (1) each organization in the networked value
constellation is profitable, (2) each organization is profitable because specific pro-
cesses are executed and objects are exchanged in the physical world, and (3) the
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actors are able to execute the processes, and are able to do so in the correct order.
Alignment between the value perspective and process perspective is discussed in
more detail in section 5.3.
Alignment between value & IS perspective. Alignment between the value and
IS perspectives means that the value creation is supported by information systems,
including technologies used.
Choices for certain types of technologies can have financial consequences,
implying that new technologies influences the creation of value, either through
higher/lower costs and/or more value creation. Furthermore, the structure (or ar-
chitecture) of information interactions can influence how value is created. For
instance if there is a centralized IS architecture (eg. one large central server where
valuable information is stored), then the value structure is often similar (eg. the
value resides at the organization owning the server).
In the context of the e3alignment framework alignment between the value and
IS perspectives implies that (1) the organizations in the constellation are profitable,
(2) the value interactions of the organizations are supported by information systems
which enable information exchanges supporting the value interactions, and (3) each
organization receives all information needed from other actors, and provides all
information required by other actors. Alignment between the value perspective
and IS perspective is discussed in more detail in section 5.4.
Figure 3.2: Relationships between types of interaction
The value perspective is the central factor. All four perspectives in the e3align-
ment framework need to be aligned. So six “alignment between perspectives”-pairs
should be taken into account to create complete inter-organizational alignment.
However, we only intend to create alignment between the perspectives as presented
in Figure 3.2: between the strategic and value perspective, between the value and
process perspective, and between the value and IS perspective. Alignment between
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the process and IS perspective is considered, but no research is done on this topic
since we believe that enough research has been done in this area and no real contri-
bution would be made (therefore the line is dashed) (see eg. Kim & Everest, 1994;
TOGAF, 2009).
Because of the conceptual gap between the strategic perspective and process
resp. IS perspective, we do not directly align these perspectives. Instead, we align
the strategic perspective and process resp. IS perspective via the value perspective
(see Chapter 5).
We compared (a) directly aligning the strategic perspective and the IS per-
spective to (b) aligning the IS perspective and strategic perspective via the value
perspective. Stakeholder feedback supports the idea that, although it is possible
to directly align the strategic and IS perspective, it is easer to align the strategic
and IS perspective via the value perspective. Such was claimed by the stakeholders
because they could easier grasp how a technology leads to value creation (on the
short term) and then make the step from value creation to long term strategic impli-
cations. A similar reasoning is also applied for the exclusion of alignment between
the strategic and process perspective.
3.4 Process of Alignment
So far we have discussed what inter-organizational business ICT alignment is. The
key question is however, how to create inter-organizational business-ICT align-
ment (Luftman, 2008). Currently, the process of alignment is underrepresented in
existing alignment frameworks (Chan & Reich, 2007).
Alignment frameworks which do provide clear methodologies for alignment,
such as TOGAF (2009) and ArchiMate (2009), are so elaborate that they are unsuit-
able for the exploration phase of business-ICT alignment. During the exploration
phase uncertainty is high and limited information is available, making it impossi-
ble to design detailed architectures such as is required by TOGAF and ArchiMate.
This notion was supported by all three case studies. Since all three case studies
are in the exploration phase of their alignment process, the stakeholders were not
interested in detailed designs. Instead stakeholders wanted to get a better feeling
of possible alignment problems and consequences of possible solution directions,
indicating that requirements engineering frameworks such as TOGAF and Archi-
Mate are indeed not appropriate for the exploration phase of alignment.
Alignment as a requirements engineering exercise. To asses and create business-
ICT alignment during the exploration phase, we treat realizing alignment as a form
of requirements engineering. Requirements engineering is concerned with eliciting
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and analyzing problems, finding solutions, implementing the solutions, and evalu-
ating the solutions (cf. Nuseibeh et al., 1994; Wieringa et al., 2005). As argued,
this is the concern of business-ICT alignment also.
An important aspect of requirements engineering we wish to highlight is its
multi-disciplinary nature (Finkelstein, Kramer, Nuseibeh, Finkelstein, & Goedicke,
1992). Requirements engineering acknowledges that different people are involved,
each with a different background and view on the system to be developed. So for
proper requirements engineering, multiple perspectives have to be taken on the sys-
tem at hand (Finkelstein et al., 1992; Nuseibeh et al., 1994). This is in line with our
interpretation of business-ICT alignment, in which multiple perspectives have to be
taken into account also. We also discussed that business-ICT alignment requires
that the perspectives taken are aligned. This is also acknowledged in the field of
requirements engineering. Each perspective taken into account must represent the
same system; in other words, the perspectives must be aligned (Finkelstein et al.,
1992).
Alignment as a conceptual modeling exercise. Traditionally, requirements en-
gineering was mainly concerned with functional specification, using techniques
such as “Z” (Greenspan, Mylopoulos, & Borgida, 1994). However, to capture
the domain in which information systems operate, including the business context,
a different approach is often used: conceptual modeling (Greenspan et al., 1994).
Conceptual modeling is concerned with providing symbol structures and manipula-
tors which correspond to human’s interpretation of the world around him (Borgida,
Mylopoulos, & Wong, 1984).
Since conceptual modeling allows us to analyze and design both information
systems and their business context, we take a conceptual modeling approach to
asses and create inter-organizational business-ICT alignment. Basically, concep-
tual modeling provides us with the tools and methodologies needed to actually
assess and create inter-organizational business-ICT alignment.
A key advantage of conceptual modeling is that complex analyses can be made
in a light-weight fashion. This makes conceptual modeling suitable for the explo-
ration phase of inter-organizational alignment (cf. Yu, 1995; Gordijn & Akker-
mans, 2001). This notion is supported by case study results. Often only a few
sessions with stakeholders were necessary to create meaningful conceptual mod-
els. In addition, with conceptual modeling techniques it is easy to create shared
understanding among stakeholders over various aspects of the networked value
constellation at hand (Borst et al., 1997). This is also confirmed by findings from
our case studies, because stakeholders considered the models valuable and actually
used them to explain case aspects to other people.
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Because the e3alignment framework takes four perspectives on the organiza-
tions at hand, a conceptual modeling technique is needed for each perspective. The
conceptual modeling techniques allow us to asses and create inter-organizational
alignment within the corresponding perspective (see Chapter 4). In addition, since
we know the relationships between the modeling techniques (see eg. Wieringa,
Pijpers, Bodenstaff, & Gordijn, 2008; Pijpers & Gordijn, 2007a), we can use the
conceptual models to trace changes over the perspectives (Nuseibeh et al., 1994).
This allows us to create and maintain alignment between the perspectives (we will
demonstrated this in Chapter 5).
Support for utilizing conceptual modeling techniques also comes from all three
case studies. For instance, some of the stakeholders are familiar with the Strategic
Alignment Model (Henderson & Venkantraman, 1993). Yet, when asked how to
exactly analyze the ICT domain, or how modifications to ICT influence the busi-
ness domain, they did not know. The stakeholders did not have the tools (i.e.
conceptual modeling techniques) to analyze the various perspectives relevant for
business-ICT alignment.
3.5 Summary
At this point, we have discussed all the key features of the e3alignment framework.
To highlight the key features of the e3alignment framework we present Figure 3.3.
The presented figure is a revised version of the model presented by Derzsi and
Gordijn (2006). The key features are:
Figure 3.3: The e3alignment Framework
• The e3alignment framework focuses on interaction between organizations
to create alignment in a networked value constellation (see Section 3.2). In
Figure 3.3 “interaction” is represented by the horizontal arrows.
• The e3alignment framework takes four different perspectives on interaction:
a strategic, value, process, and IS perspective (see Section 3.2). For each per-
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spective there is a horizontal arrow in Figure 3.3, representing the interaction
between organizations considered by that perspective.
• The e3alignment framework explores and creates alignment between orga-
nizations within each perspective (the horizontal arrows in Figure 3.3) and
between the perspectives (the vertical arrows in Figure 3.3). We explain the
two types of alignment in more detail and illustrate them with examples in
Section 3.3.
• The e3alignment framework sees the process of alignment as a requirements
engineering exercise. To this end, e3alignment framework takes a concep-
tual modeling approach to asses and create alignment within and between
the four perspectives on interaction. Per perspective a conceptual modeling
technique is utilized (see Chapter 4). The conceptual modeling techniques
are stated in the brackets per horizontal line in Figure 3.3.
In the next three chapters we go into more detail on (1) inter-organizational
alignment within each perspective (Chapter 4), (2) inter-organizational alignment
between perspectives (Chapter 5), and (3) the process of creating inter-organizational
alignment (Chapter 6).
Chapter 4
Inter-Organizational Alignment
Per Perspective
Summary. To create alignment in the value perspective, we align value in-
teractions - in terms of value objects exchanged - with the aid of the e3value
modeling technique. To create alignment in the strategic perspective, we align
long term strategic interactions with the aid of the e3forces modeling technique.
To create alignment in the process perspective, we align the process interactions
- in terms of physical exchanges - with the aid of UML activity diagrams. To
create alignment in the IS perspective, we align information interactions - in
terms of information exchanged - with the aid of IS architectures.
Findings presented in this chapter are based on results from Pijpers and
Gordijn (2007b, 2007c).
e3alignment distinguishes between four different types of interactions in net-
worked value constellations: strategic, value, process, and IS interactions. Each
of the four types of interaction needs to be aligned. The key issue is however not
what alignment is. The key issue is how to create inter-organizational alignment
between the various types of interaction. Most existing alignment frameworks only
describe where alignment should be created, but they do not explain how to create
alignment (Chan & Reich, 2007).
Answering the question of how to create alignment is twofold. First, practi-
tioners need “tools” to analyze alignment issues and design solutions. e3alignment
uses conceptual modeling techniques - one for each perspective - as the tools to
analyze alignment issues and design solutions (see eg. Yu, 1995; Gordijn & Akker-
mans, 2001). Second, a “process of alignment” is needed, describing the process
of dealing with alignment issues. The conceptual modeling techniques used by
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e3alignment are discussed in this chapter. e3alignment’s process of alignment is
discussed in Chapter 6.
Contribution. Although explaining how to create alignment within each of the
four perspectives is a contribution in its own right, the main contribution to the
state-of-art is the e3forces modeling technique (see section 4.2). Since a suitable
modeling technique for analyzing the strategic interactions between organizations
is nonexistent, an adaptation of the e3value modeling technique has been devel-
oped: the e3forces modeling technique. The e3forces modeling technique is based
on Porter’s Five Forces Model (Porter, 1980), and models the strategic interactions
between actors in terms of value transactions between organizations and environ-
mental business forces.
The e3forces modeling technique, and case studies used to illustrate the e3forces
modeling technique, have been published in Pijpers and Gordijn (2007b, 2007c).
4.1 Value Creation Perspective
The Value Creation perspective, in short “value perspective”, considers how value
is created by the networked value constellation. To align value interactions in a
constellation, we conceptualize value interactions in terms of “transfers of value
objects”. Value objects are services, goods, or money, that are of economic value
for at least one of the organizations (Gordijn & Akkermans, 2001). By analyzing
the transfers of value objects, we can determine how organizations together cre-
ate value and ultimately meet customers needs (see eg. Gordijn & Akkermans,
2003). However, value can only be created and needs can only be met if the value
interactions between the organizations are properly aligned.
If the transfer of value objects enables organizations to satisfy consumer needs,
and the organizations are profitable in doing so, then the value interactions be-
tween organizations are aligned (Gordijn & Akkermans, 2001). So, to create inter-
organizational alignment from a value perspective, we determine if the following
conditions are met:
• All needs are satisfied by value objects. A need of an actor is satisfied if the
actor receives a value object from another actor which satisfies the need. If
a need is not properly satisfied, then there is incorrect alignment within the
value perspective.
• Reciprocity of transfers of value objects. Transfers of value objects must
occur in pairs, meaning there is economical reciprocity. If actor A provides
a value object to actor B, then actor B has to provide a value object in return.
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• The key actors have a positive net value flow. The condition is met if the net
value flow of (at least) the key actors is positive. By analyzing the transfers
of value objects, we can calculate the net value flow for each organization
(what comes in minus what goes out). If an actor within a networked value
constellation has a negative net value flow, s/he will not be interested in
participating in the constellation. So if the net value flow of an actor is
negative, or to low, there is incorrect inter-organizational alignment.
4.1.1 e3value : Basics
To align value interactions, we utilize the e3value modeling technique. The e3value
modeling technique provides modeling constructs for representing and analyzing
a network of organizations, who transfer value objects. We summarize e3value
below (for more information see Gordijn & Akkermans, 2001, 2003).
Actors are perceived by their environment as economically independent enti-
ties, meaning that actors can take economic decisions on their own. Value objects
are services, goods, money, or information, which are of economic value for at
least one of the actors. Value objects are transferred by actors. Value ports are used
by actors to provide or request value objects to or from other actors. Value inter-
faces, owned by actors, group value ports and show economic reciprocity. Actors
are only willing to offer objects to someone else, if they receive adequate com-
pensation in return. Either all ports in a value interface exactly transfer one value
object or none at all. Value transfers are used to connect two value ports with each
other. It represents one or more potential trades of value objects. A Value trans-
action groups all value transfers that should happen, or none should happen at all.
In most cases, value transactions can be derived from how value transfers connect
ports in interfaces. Value activities are performed by actors. These activities are
assumed to yield profits. Dependency paths consist of consumer needs, connec-
tions, dependency elements, and dependency boundaries and are used to reason
about the number of value transfers. A consumer need is satisfied by exchanging
value objects (via one or more interfaces). A connection relates a consumer need
to a value interface, or relates various value interfaces of a same actor internally.
4.1.2 Aligning Value Interactions: Examples From Mobzilli
To demonstrate alignment between value interactions, we use the e3value model
from the Mobzilli case (see Figure 4.1). The model shows that Merchants sell
products to Customers and acquire an advertisement channel from Mobzilli. Cus-
tomers view advertisements provided by Mobzilli, in return for views, on their
mobile phone with GPS. Mobzilli acquires the location of Customers via GPS.
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Figure 4.1: Original e3value model: Mobzilli
Summary. Conditions for inter-organizational alignment from a
value perspective:
• All the needs of the actors are satisfied.
• For each value object provided by an actor, the actor receives at
least one value object in return (i.e. reciprocity).
• The key actors have a positive net present value (i.e. they are
profitable).
Meeting Alignment Conditions in the Value Perspective
“The needs of the actors are satisfied.” To analyze inter-organizational align-
ment, we first analyze if all the needs are met. The needs for Mobzilli’s constella-
tion are actually all within the Merchants, since they wish to increase their profits.
To do so, the Merchants need advertisement channels and statistics on consumer
behavior. Both value objects are provided by Mobzilli, who subsequently satisfies
the needs of the Merchants.
“For each value object provided by an actor, the actor receives at least one
value object in return (i.e. reciprocity).” As can be seen from the e3value
model, there is complete reciprocity. An interesting value transaction, regarding
reciprocity, is the value transaction between GPS and Mobzilli. Access to GPS co-
ordinates is free, but something has to be provided in return to meet the condition
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of “economical reciprocity”. Based on a study of what is gained by offering prod-
ucts/services for free (see West, 2007), “promotion” is chosen as the value object
provided in return. Promotion is chosen because the use of GPS technology will
motivate other actors to use GPS also, which is expected to ultimately generate
more business and thus more value for the US government (the actor behind GPS).
“The key actors have a positive net value flow (i.e. they are profitable).”
Based on the (financial) estimates of Mobzilli’s stakeholders (eg. price of the
service, increase in number of Merchants over the first years, etc.), we find that
there is a problem with the net value flow of Mobzilli (due to confidentiality agree-
ments, the numbers are not shown). As a result of the value interactions between
Mobzilli and the other actors in the constellation, Mobzilli has problems becoming
profitable. This means that the value interactions in this constellation result in a
situation in which Mobzilli is not aligned with the other actors in the constellation.
How we deal with this alignment issue, is discussed in Chapter 7.
4.2 Business Strategy Perspective
The Business Strategy perspective, in short “strategic perspective”, considers how
organizations interact with each other on a strategic level. There are at least two
distinct, yet complementary, schools on “business strategy”. The first school orig-
inates from the work of Porter (1980, 1985) and believes that business forces in
the environment of an organization determine the long term survival of the orga-
nization. The second school is rooted in the belief that unique resources and core
competences internal to organizations, determine the long term survival of organi-
zations (Barney, 1994; Johnson & Scholes, 2002).
The e3alignment framework focuses on “interaction” between actors in a net-
worked value constellation, and is subsequently a supporter of the first school on
business strategy. When actors collaborate and transfer value objects (i.e. when
they interact), the interactions usually have a long time span, meaning they oc-
cur multiple times over a significant period of time. Such a stable partnership,
or interaction, creates a strategic dependency between the organizations (cf. Yu
& Mylopoulos, 1993). This stable partnership depicts that the organizations can
influence the value objects transferred (Porter, 1980, 1985). “Influence” is the ex-
tent to which an organization can determine the configuration (including price) of
value objects which the organization (1) receives from another organization, or (2)
provides to another organization (cf. Porter, 1980; Yu & Mylopoulos, 1993).
For example, consider a basic computer manufacturer. The quality of the com-
puter offered depends, amongst others, on the operating system (eg. Windows XP).
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The manufacturer acquires such a component from a supplier (eg. from Microsoft).
If the supplier decides to modify its product (eg. upgrade to Vista), then the man-
ufacturer is also affected (eg. different hardware is needed). If there are not many
comparable alternatives, then the manufacturer has little option than to comply to
the changes imposed by the supplier, meaning the manufacturer has to modify its
own product (eg. modify the hardware). If an actor can influence another actor on a
strategic level, then the first actor is referred to as a “business force” (Porter, 1980,
1985). So, for the example given, Microsoft is a business force for the computer
manufacturer.
Not only do the strategic interactions reflect the influence of external busi-
ness forces on an organization; the combined influence of the business forces also
determines the strategic position of an organization (Porter, 1980). The strategic
position of organizations is crucial, since it determines the long term survival of the
organizations (Porter, 1980, 1985). For instance, if an organization has a strategic
position in which the business forces easily influence the price of a product/service
offered by the organization, then this position does not match a low price business
strategy (eg. the business forces can easily raise the price (cf. Porter, 1980)).
As a result, organizations need to choose their strategic position (in terms of
business forces) such that the strategic position will not conflict with the chosen
business strategy (cf. Porter, 1980). Choosing or designing a strategic position is
the same as aligning the strategic interactions between the actor at hand and the
organizations in the actor’s environment. To align the strategic interactions, we
analyze:
• The strategic influence of each business force which interacts with the actor
under investigation. The strategic influence of each individual business force
is determined with the aid of Porter’s Five Forces model (see section 4.2.1).
• To what extent the total influence of the business forces results in a strategic
position, that enables the business strategy of the actor under investigation.
If this is not the case, the actor is unable to execute its business strategy and
is unlikely to participate in the constellation at hand. In such a situation we
speak of incorrect alignment within the strategic perspective.
4.2.1 e3forces : Basics
To determine and design inter-organizational alignment within the strategic per-
spective, we use the e3forces modeling technique. The e3forces modeling tech-
nique has been developed to analyze and align strategic interactions, because a suit-
able conceptual modeling technique for doing so was not found (see Appendix A).
4.2. Business Strategy Perspective 47
The e3forces modeling technique is based on the conceptual framework of
Porter’s Five Forces model (Porter, 1980, 1985), and heavily draws on conceptual
modeling constructs from the e3value modeling technique (see Gordijn & Akker-
mans, 2001). Similar to Porter Five Forces model, the e3forces modeling technique
analyses the strategic interactions between organizations in terms of value transac-
tions between the actors under investigation and environmental business forces.
The e3forces modeling technique and its constituting constructs are discussed in
the next sections.
Legend
Comp.
Transfer
ValueValue
interface
Buyer 
market
Actor
Supplier
market
ActivityBusiness
force
Value
object
[...]
Strength arrow
High Medium Low
 [Good]
 [MONEY]
 [Good]
 [MONEY]
Figure 4.2: Educational example: e3forces
Construct: Actors
Actors are independent economic (and often also legal) entities (Johnson & Sc-
holes, 2002). Actors operate independently or are part of a constellation, which is
a coherent set of two or more actors who cooperate to create value to their environ-
ment (Tapscott, 2001).
Properties: An actor has a pre-determined business strategy. The business
strategy of an organization is the direction and scope of the organization’s config-
uration and position in its environment such that it creates competitive advantage
(Porter, 1985; Johnson & Scholes, 2002). For an organization to successfully ex-
ecute its business strategy a matching strategic position must be chosen (Porter,
1980). Three generic strategies are considered (Porter, 1985; Johnson & Scholes,
2002): 1) cost-leadership, which is to offer value objects with similar quality as
competitors but against a lower price; 2) differentiation, which is to offer value
objects with qualities that are unique or differ from competitors; 3) focus, which is
focusing on a specific (small) buyer market.
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Relationships: An actor acquires and offers value objects from and to business
forces via value transactions. The concepts “value object” and “value transaction”
are equal to those in the e3value modeling technique (see section 4.1).
Representation: An actor is modeled as a square.
Construct: Business Forces
Business forces are those organizations that operate in the environment of the actor
under study. From a modeling perspective, a business force is not an independent
organization but a set of organizations, called market. By considering sets of or-
ganizations we abstract away from the individual, and limited influence of many
single organizations (Porter, 1985). This abstraction simplifies the e3forces models
to be made, and suffices for the business forces analysis we conduct. Therefore,
we consider relationships between actors and business forces in the actor’s envi-
ronment, rather than the many relationships between actors and each individual
organization in the actor’s environment.
Properties: Depending on the role and configuration of the business force, a
business force has a certain strength. The strength of a force indicates to what
extent that specific business force can influence the price and/or configuration of
value objects acquired from or provided to the actor under investigation.
Relationship: The relationship between an actor and a business force, depends
on the type of business force:
• Buyer markets are business forces which acquire value objects from the actor
under study. Buyer markets can influence value objects acquired because
they negotiate down prices, bargain for higher quality, and demand different
specifications (Porter, 1980, 1985). In e3value terms, this means that a buyer
market can influence the value objects exchanged at the value interfaces of
the value transaction which expresses the acquisition of value objects by the
buyer market.
• Supplier markets are business forces which provide value objects to actors.
Suppliers influence value objects provided to actors by threatening to alter
the configuration of value objects, to increase the price or to limit availability
of value objects (Porter, 1980). In e3value terms this means that a supplier
market can influence the value objects exchanged at the value interfaces of
the value transaction which expresses the provision of value objects by the
supplier market.
• Competitors are business forces that operate in the same industry as the actor
under study and compete to satisfy the same needs of buyers by offering the
same value objects to the buyer markets as the actor does (Johnson & Sc-
holes, 2002). Competitors are a threat for actors because they try to increase
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their own market share, influence prices, and profits and influence customer
needs. In other words: They create competitive rivalry (Porter, 1980, 1985).
In e3value terms this means that competitors influence the value objects ex-
changed at the value interfaces of the value transaction which expresses the
acquisition of value objects by a buyer market, for which the competitors
compete. In addition, where Porter’s five forces model distinguishes be-
tween “competitors”, “substitutes” and “new entrants”, we consider these to
be equal. All three business forces influence the product offered to a buyer
market, and all three compete for a share of the same buyer market.
Representation: A business force, or market, is modeled as a layered square.
Construct: Strength Arrows
The strength of a business force is expressed by a “strength arrow”. The strength
arrow expresses the extent to which a business forces can influence an actor in
the constellation at hand. A strength arrow is graphically bundled with the value
transaction between the business force and actor under study, and points from the
business force toward the actor. The strength of an arrow depends on the type of
business force (see Appendix B), and is scaled low (light gray), medium (gray), or
high (dark gray).
Construct: Others
Similar to the e3value modeling technique, e3forces uses value transactions, value
objects, value interfaces, and value ports to describe the interaction between actors
and markets. For clarity these constructs are repeated:
Value objects. Value objects are services, goods, or money, that are of eco-
nomic value for at least one of the actors. Value objects are transferred by actors.
There is however a small difference with the construct used in the e3value model-
ing technique. Within e3forces a value object is considered to have two properties:
a price and a configuration. The configuration is the set of parts and qualities which
together create a coherent value object (eg. a computer consists out of number of
parts with a certain quality). The price, in business literature, is what an other
actor is willing to pay in exchange for the value object at hand (cf. Johnson &
Scholes, 2002). In terms of the e3value modeling technique, the price is the value
object transferred in return for the original value object (cf. Gordijn & Akkermans,
2001), which is usually “money”1.
1The distinction between price and configuration is important, since business forces can influence
the price and/or configuration of the value objects offered by an actor. Whether a business force
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Value ports. Value ports are used by actors to provide or request value objects
to or from other actors.
Value interfaces. Value interfaces, owned by actors, group value ports and
show economic reciprocity. Actors are only willing to offer objects to someone
else, if they receive adequate compensation in return. Either all ports in a value
interface each precisely transfer one value object, or none.
Value transfers. Value transfers are used to connect two value ports with each
other. It represents one or more potential trades of value objects. In the example,
the transfer of a Good or a Payment are both examples of value transfers. Value
transfers are grouped in value transactions.
Determining a business force’s strength.
To analyze the influence of a business force on a value object, different aspects
(Qj) need to be analyzed depending on the business force (Porter, 1980). For buyer
markets 7 aspects need to be analyzed, for supplier markets 5 aspects need to be
analyzed, and for competitor markets 7 aspects need to be analyzed (see Appendix
B for the various aspects). These aspects are directly derived from Porter’s Five
Force Model (Porter, 1980).
To be able to measure and compare the strength of a business force, each of
the business aspects related to the business force is scored on a five points scale.
The scoring of business aspects is performed with the aid of domain experts. This
method of scoring is based on grounded business theories (eg. Balanced Score
Cards (Kaplan & Norton, 1992)) and software architecture theories (eg. CBAM
(Asundi, Kazman, & Klein, 2001)). The score “5” indicates that the extent to
which the business force can influence the value object transferred is high and “1”
indicates that it is low.
Because the relevance of the aforementioned aspects can differ per case, do-
main experts give each aspect a weight factor (βj), as done in CBAM (Asundi et
al., 2001). The domain expert have to divide 100 points over the aspects; more
points indicate higher relevance. When the weighted expert scores are summed
the “strength” of a business force in relationship to the transferred value object
is expressed. The strength of a business force indicates to what extent the busi-
ness force is able to influence the value objects transferred with the actor in the
networked value constellation.
influences the price and/or configuration of a value object is however not graphically included in
an e3forces model. This distinction is only used to reason about the match of the strategic position
of the actor under investigation and its business strategy. For instance, if business forces can easily
influence the configuration of a product (as Microsoft did with the computer manufacturer), then this
does not match a “differentiation” business strategy (see eg. Porter, 1980).
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Strengthbusinessforce = (
n∑
j
βj ∗Qj)/5
The total sum is divided by 5 to range buyer market’s strength from a maximum
“100” to a minimum of “20”2. For visual purposes a score in the range of “20-
48” indicates low strength (light gray arrows), “48-76” indicates medium strength
(medium gray arrows), and “76-100” indicates high strength (dark gray arrows).
4.2.2 Aligning Strategic Interactions: Examples from Mobzilli
To illustrate aligning strategic interaction with e3forces, we use the e3forces model
from the Mobzilli case (Figure 4.3). In the presented e3forces model Mobzilli in-
teracts with the buyer markets Merchants and Customers. The buyer market Mer-
chants acquires an advertisement channel in exchange for money. The buyer mar-
ket Customers acquires advertisement in exchange for views. In addition, Competi-
tors are added for both the buyer markets. As discussed, Mobzilli intends to use
satellite positioning technology for the retrieval of a Customer’s position. This is
expressed in the e3forces model by including a supplier market Satellite Position-
ing (at the time of development the European GPS version Galileo was considered
as an alternative for GPS, so multiple actors are considered active in the Satellite
Positioning market).
 [MONEY]
 [ads]
 [views]
 [Ads. Channel]
 [Promotion]
 [Positioning]
Figure 4.3: original e3forces model: Mobzilli
We developed the e3forces model in collaboration with Mobzilli to determine if
their strategic position matched their business strategy “differentiation”. Mobzilli
2The total sum is divided by 5 because the aspects are scaled on a 5 points scale. The number 5
is not related to the number of aspects.
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has chosen differentiation as their business strategy since the stakeholders wish to
offer a unique product, and do not want to compete on price.
To analyze alignment of strategic interactions, we first have to determine the
influence of the business forces on Mobzilli. Together with Mobzilli we applied the
buyer, supplier, and competitor metrics mentioned in 4.2.1 and described in detail
in Appendix A. After a few iterations we found the final scores we all agreed upon.
The score for the supplier market Satellite Positioning is 90, which is mainly due
to an imbalance in the market (GPS dominates). This indicates a strong influence
on the value object “position coordinates” offered to Mobzilli (cf. Porter, 1980).
The value object is however free. Therefore the strong influence is on the configu-
ration of the value object (eg. accuracy) and not on the price. Since each customer
must have a mobile phone with satellite positioning, which is a small market in
the Netherlands, the market segment Customers is given the high score of 79. Fur-
thermore, the influence of the customer is on the configuration of the value object,
since the value object is offered free of charge. In addition, the value object offered
by Mobzilli is not important to Merchants. To this end, Mobzilli will have a hard
time selling their product, making the strength of Merchants also high (87). The
service is however relatively new, so there is not (yet) much competition. To this
end, the strength of the competition is considered low.
Summary. Conditions for inter-organizational alignment from a
strategic perspective:
• The influence of the business forces in the environment of the
actor under investigation, does not conflict with the actor’s cho-
sen business strategy.
Meeting Alignment Conditions in the Strategic Perspective
“The influence of the business forces in the environment of the actor under in-
vestigation, does not conflict with the actor’s chosen business strategy”. Over-
all, Mobzilli has one supplier with a strong influence on the configuration of the
service offered (eg. accuracy of the “position coordinates”). In addition, Mobzilli
has two strong business forces on the buyer side: Merchants and Customers. Both
can influence the configuration of the service offered by Mobzilli. The influence
of the aforementioned business forces does not match Mobzilli’s business strat-
egy “differentiation”. Such a strategy best allows for influence on the price of the
product/service, not the configuration (cf. Porter, 1980).
This analysis provided rational for Mobzilli that their initial design, with the
localization technique chosen (satellite positioning), would result in strategic in-
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teractions which do not match their business strategy. These insights motivated
Mobzilli to make some revisions, as we will see later in Chapter 7.
4.3 Business Process Perspective
The Business Processes perspective, in short “process perspective”, considers the
business processes which organizations have to execute to interact with each other.
To align process interactions, we conceptualize process interactions in terms of ac-
tivities performed by organizations to exchange objects in the physical world. We
consider the “physical world” to be a broad concept, including the exchange of
elementary bits of data over physical lines (cf. Wieringa et al., 2008). We analyze
exchanges of objects in the physical world, because organizations need to physi-
cally perform processes and need to physically exchange objects to actually create
value and be sustainable in the long run. In addition, in the process perspective
the notion of “time” is considered explicitly. Time is considered in the process
perspective since the processes and exchanges need to be coordinated over time,
meaning that they should occur in the proper order.
When all organizations are able to execute the processes needed to facilitate the
exchange of physical objects and are able to do so in the correct order, we assume
that each “case” (eg. an airplane) which passes through the set of processes ends
in a valid result (eg. safe landing). If so, then the process interactions are aligned
(cf. Van Der Aalst, 1997; Sheth, Van Der Aalst, & Arpinar, 1999).
Various techniques can be deployed to determine if processes are aligned (see
eg. Van Der Aalst, 1997). However, we operate in the exploration phase of inter-
organizational alignment. This means that we view processes from a high level
point of view (see also Pijpers & Gordijn, 2007a). We are not interested in detailed
issues and verification of these detailed issues. Instead we focus on alignment of
key processes, which are needed to create value. To this end, we explore alignment
between process interactions from a high abstraction level, and we only determine
who performs what processes, if actors are able to execute their processes, and if
the order of the processes is correct. By focusing on these aspects, we are able to
identify key alignment problems (see Chapter 6 for examples).
In addition, stakeholders confirm that during the exploration phase it is already
“hard enough to figure out who does what and when it should be done”. So to de-
termine alignment within the process perspective we explore the following aspects
of the process interactions:
• If the organizations can execute the processes behind the physical exchanges.
For instance, if actor A has to provide actor B with object X, then we need
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to determine if actor A is indeed capable of doing so. Would such not be the
case, then there is an alignment problem.
• If the order of the processes and exchanges is correct. For instance, if actor
A exchanges object X with actor B, but has not received object X from actor
C, then an alignment problem has been identified.
4.3.1 UML Activity Diagram: Basics
To align the process interactions, we utilize UML activity diagrams (UML 2.0,
2009). UML activity diagrams are also used by Wieringa et al. (2008), and in the
coordination standards BPSS (ebXML, 2001), and RosettaNet overview (2009), but
Petri nets (Van Hee, 1994) would be appropriate too. The UML activity diagram is
throughout the thesis also referred to as a “process model”.
The activity diagram notation is relative simple and uses few symbols. Ovals
represent activities, rectangles represent objects (data, goods or money), unbroken
arrows represent control flows and dashed flows represent object flows. The control
flow can be structured using solid bars to represent parallel splits and parallel joins,
diamonds to represent choices, a bullet to point at the start of the process, and a
“lamp” (crossed circle) represents the end of a flow. A parallel split indicates that at
least two processes start parallel to each other. The ordering of actions in different
parallel processes is not specified: if A is parallel to B, this means that A can occur
before, during, or after B. The activity diagram is structured in such a way that the
actions of a single actor are listed in a single column. The name of actor is placed
on top of the column. A column is also referred to as a “swim lane”.
4.3.2 Aligning Process Interactions: Example From The Dutch Avia-
tion
We use an example UML activity diagram from the Dutch aviation case to illus-
trate inter-organizational alignment of process interactions (see Figure 4.4). The
diagram describes a part of the processes performed by AAS, KLM, and ATC dur-
ing the turnaround process of airplanes. Only a part of the activity diagram is
presented, since the complete model would be too complex to illustrate alignment
issues within the process perspective.
The UML activity diagram in Figure 4.4 shows the situation in which AAS
(Schiphol Airport), ATC (Air Traffic Control), and an airliner (eg. KLM) collab-
orate in the turnaround of an airplane. Although KLM is the largest airliner at
Schiphol, there are more airliners which fly airplanes in and out of Schiphol, there-
fore a generic airliner is used instead of KLM. The model describes the arrival of
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Figure 4.4: Original UML activity Diagram: Dutch Aviation
an airplane at Schiphol airport, the stay at the gate (“in block”), and the departure
of the plane. A key element is the “off block time”. The “off block time” is the mo-
ment the airplane is ready for departure, leaves the gate, and heads to the runway.
An airliner provides AAS and ATC with a target “off block time”, who use this
information to create their gate planning (AAS) resp. outbound sequence (ATC).
Summary. Conditions for inter-organizational alignment from a
process perspective:
• The order of the processes and exchanges is correct.
• Each actor is able to execute its processes.
Meeting Alignment Conditions in the Process Perspective
“The order of the processes and exchanges is correct.” To determine if the
processes in the Dutch aviation case are properly aligned, we first analyze the or-
der of the processes. If we analyze the process model with the aid of domain
experts, we notice that information is sometimes exchanged quite late. For in-
stance, if KLM holds an airplane “in block”, then this information (the new “off
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block time”) is shared with ATC after ATC has made an outbound sequence for
departing airplanes.
This indicates that the order of processes is not optimal, as confirmed by the
stakeholders. Since the processes of one actor result in “problems” for the other
actors, an inter-organizational alignment issue exists. Note that only one example
is given, more alignment issues will be addressed in Chapter 6.
4.4 Information System Perspective
To align information interactions, we conceptualize information interactions in
terms of information exchanges. If the information exchanges are aligned, then
each actor will receive the information needed to perform processes and create
value. So, we need to know what information is exchanged, but also from where
(source), to where (destination), and how information is exchanged.
We operationalize sources and destinations of information in terms of informa-
tion systems deployed by the various actors. Sometimes actors - commonly end
users - do not have information systems per se, but do have for instance mobile
phones (eg. as in the Mobzilli case). In these cases we treat the devices as sources
and destinations of information. Furthermore, information exchanges are nowa-
days enabled by different technologies. With technology we do not only mean
communication technologies such as UMTS or GSM, but also technological de-
vices that function as sources or destinations of information (eg. GPS satellites).
In addition, most information exchanges occur nowadays via computer networks
such as the World Wide Web, yet it is still possible that information is exchanged
manually. For example, in the Dutch aviation case various actors still call each
other by phone to share information. So non-digital information exchanges are
also taken into account.
If the organizations are able to provide, exchange, and receive the information
required to execute their processes and create value, then the information interac-
tions are aligned (cf. Derzsi, Gordijn, & Kok, 2008). This is supported by findings
from our case studies, practitioners first focused on which information should be
exchanged, who is the source of the information, and what technologies should
be used. For example in the Dutch aviation case, information provided by the ac-
tors is sometimes overlapping, but information can also be completely missing.
Therefore, the stakeholders’ first concern is to determine who will provide what
information. So, to determine if the IS interactions are aligned, we analyze the
following aspects:
• If the actors in the constellation receive the information they need. So we
ask, is there a source for the information needed, and can the information be
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exchanged with the actor needing the information?
• The appropriateness of technologies. Are there alternative better or more
appropriate technologies which can be used?
4.4.1 IS Architecture: Basics
There is a substantial amount of literature on modeling information exchanges.
In terms of languages there is the Unified Modeling Language (UML) (UML 2.0,
2009) as an industry standard. In addition, detailed software architectures, such as
used by TOGAF (2009) and ArchiMate (2009), are becoming increasingly popular.
However, the aforementioned approaches are rather comprehensive and therefore
too time consuming to apply during the exploration phase of inter-organizational
alignment. To this end, we take a light weight software architecture viewpoint -
application-to-application communication - to analyze the information exchanges
(see TOGAF, 2009; IEEE Architecture Working Group, 2000; Maier, Emery, &
Hilliard, 2001).
We use the architecture viewpoint application-to-application communication
because it is (1) the preferred method of stakeholders in practice, and (2) provide a
suitable starting point for further IS development (such as TOGAF).
In practice stakeholders refer to “application-to-application communication ar-
chitecture views” simply as “IS architectures”, subsequently we use the term “IS
architecture” from now on to refer to an application-to-application communication
architecture view.
As stated, we are interested in identifying three aspects of information ex-
changes in the IS perspective: what information is exchanged, where information
is exchanged, and how information is exchanged. To this end, we model with our
IS architectures: (1) the information systems and sub-information systems required
(including data stores) with squares and rounded squares; (2) what information is
exchanged between the organizations in the networked value constellation via sim-
ple arrows; and (3) the technologies needed to enable the information exchanges
are included textual. An example IS architecture can be found in Figure 4.5.
4.4.2 Aligning Information Interactions: Examples From Mobzilli
To illustrate inter-organizational alignment in the IS perspective, we use the IS
architecture from Mobzilli (see Figure 4.5). The architecture shows the first design
for Mobzilli’s service of “location based advertisement”. In the IS architecture
three actors are considered: Mobzilli, Customers, and Merchants. Customers need
to have a mobile phone with GPS, such that the GPS com-port is accessible to
retrieve the customer’s location. To be able to access the GPS com-port a small
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Java application must be installed on the customers mobile phone, which is also
used to view the advertisements provided by Mobzilli.
To offer its service, Mobzilli needs three information systems: (1) a database
containing the advertisements, (2) an advertisement generator, which retrieves ad-
vertisements from the database and makes the advertisements suitable for mo-
bile phones, and (3) an analyzing tool which provides statistics on advertisements
viewed. The merchants fill the advertisement database via a web browser, which is
also used to view the statistics.
Figure 4.5: Original IS architecture Mobzilli
Summary. Conditions for inter-organizational alignment from a IS
perspective:
• All information needed by actors to perform processes and cre-
ate value, is available within the other actors in the constella-
tion.
• All information can be transferred from a providing actor to the
actor needing the information.
• The information transfers are supported by appropriate tech-
nologies.
To determine if the information interactions are properly aligned in the Mob-
zilli case, we ask ourselves the following questions: Is there a source of the ad-
vertisements provided to Customers? Can the position of a potential customer be
determined? Can information be exchanged between Mobzilli and the device of
the potential customer (eg. his/hers phone)?
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These questions might seem very case dependent, but are actually instances of
the aforementioned questions for alignment within the IS perspective. Basically
we analyze (1) if the correct sources of information exist (eg. a GPS com-port),
(2) if the information can be exchanged (eg. an addition Java app is needed) , and
(3) if the proper technologies are used (eg. Java, GPS, etc.). For instance, Mob-
zilli’s stakeholders wondered if other technologies might not be more appropriate.
Why not use GSM signal strength triangulation instead of GPS? The answer to this
question can be found in Chapter 7.
4.5 Discussion
Aligning all sorts of interaction with conceptual models. To create inter-organi-
zational business-ICT alignment in networked value constellations, we first distin-
guish between four different types of interactions. Hereafter, we align each of the
four types of interactions with the aid of conceptual modeling techniques. These
techniques enable us to focus on the key issues for each individual perspective. For
instance, in the Mobzilli case we focused on value interactions and the profitability
of various actors. We for instance explicitly did not consider operational processes
involved.
In addition, our conceptual modeling approach allows us to create shared un-
derstanding among the stakeholders about key issues. For example, the process
model created for the Dutch aviation case also functioned as a means of communi-
cation to high-light the key problems faced by the various actors.
Value, process, and IS modeling in the context of inter-organizational align-
ment. The conceptual modeling techniques used for the value, process, and IS
perspective have a long history and have been discussed frequently. The e3value
modeling technique has been discussed in detail by eg. Gordijn and Akkermans
(2001), process modeling techniques have been discussed by eg. Van Der Aalst
(1997), and IS architectures have been discussed by eg. Bass et al. (2003). Our
contribution is that we used these conceptual modeling techniques in the context
of an inter-organizational alignment framework.
Modeling strategic interactions and business forces. Analyzing strategic in-
teractions has been discussed in detail by Porter (1980, 1985). Yet, a conceptual
modeling technique for analyzing strategic interactions, in the context of business-
ICT alignment, was non existent. To this end, we developed the e3forces modeling
technique. The e3forces modeling technique is a combination of the e3value mod-
eling technique and Porter’s theories on the influence of business forces (see Porter,
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1980). Results from the Dutch aviation and Mobzilli case show that the e3forces
modeling technique is able to capture complex strategic interactions in networked
value constellations, and helps practitioners to understand how external business
forces influence their strategic position and ultimately their long term survival.
Chapter 5
Alignment Between Perspectives
Summary. The value perspective is the pivot in e3alignment’s four perspec-
tives on interaction. Subsequently we only align the value and strategic per-
spective, value and process perspectives, and value and IS perspective. To ana-
lyze alignment between the perspectives, we determine if the conceptual models
representing the perspectives describe the same constellation at hand. To cre-
ate alignment between the perspectives, we trace changes over the conceptual
models, and subsequently adjust the models.
Findings presented in this chapter are based on results from Pijpers and
Gordijn (2007b, 2007c, 2007a, 2008); Pijpers et al. (2008a, 2009a).
To create inter-organizational business-ICT alignment, the e3alignment frame-
work takes a strategic, value, process, and IS perspective on the constellation at
hand. Besides creating alignment within each of the four perspectives, we must
create alignment between the perspectives. The key issue is however, how to create
inter-organizational alignment between the four perspectives (cf. Chan & Reich,
2007; Luftman, 2008).
To align the perspectives, the e3alignment takes a conceptual modeling ap-
proach and provides practitioners the tools needed to create alignment between
the perspectives: The conceptual modeling techniques discussed in the previous
chapter. Although the conceptual models take different perspectives on the con-
stellation at hand, they are not independent of each other. Each model created
should represent the same constellation (Finkelstein et al., 1992; Nuseibeh et al.,
1994). By analyzing if the conceptual models represent the same constellation, we
can determine inter-organizational alignment between the perspectives.
In the context of e3alignment, the conceptual models represent “the same con-
stellation” if the actors and interactions considered in a model can be related to
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actors and interactions in the other models. If actors and interactions in a model
cannot be related to actors and interactions in the other models, then there should
be a clear explanation for this. For instance, an ISP might be an relevant actor from
a value perspective, but that data is exchanged via an ISP is not relevant to consider
in the IS perspective (as confirmed by stakeholders from various case studies).
In addition, our conceptual modeling approach allows us to trace changes oc-
curring in one perspective to the other perspectives (Nuseibeh et al., 1994). By
tracing changes over the perspectives, and subsequently adjusting the perspectives,
we create alignment between the perspectives.
Contribution. The main contributions to the state-of-art, presented in this chap-
ter, are the guidelines provided to assess and create inter-organizational alignment
between (1) the value and strategic perspective, (2) the value and process perspec-
tive, and (3) the value and IS perspective. In addition, an interesting finding of
this research is that the value perspective, with its focus on the financial side of
networked value constellations, provides a bridge between business strategies and
business processes resp. information systems.
Alignment between the value and strategic perspective has been published in
Pijpers and Gordijn (2007b, 2007c). Alignment between the value and process
perspective has been published in Pijpers and Gordijn (2007a, 2008); Wieringa et
al. (2008). Alignment between the value and IS perspective has been published in
Pijpers et al. (2008a, 2009a).
5.1 The Question Is How To Align Perspectives
Pragmatic business-ICT alignment. To describe the (successful) relationship
between business and ICT, the term “alignment” has been widely used. Yet over the
years the term “alignment” has lost its meaning and various other terms have been
introduced to replace the term “alignment”; including “integration” (Henderson &
Venkantraman, 1993), “fit” (Reich & Benbasat, 1996), and “linkage” (Luftman et
al., 1995). As a result, there is no clear term left to describe alignment. However,
there seems to be consensus about what “business-ICT alignment” is. As Luftman
(2008) states: “We know what the thing is ... Now let’s work on how we can best
address it.” Luftman points out - and is supported by Chan and Reich (2007) - that
the problem faced by practitioners (and researchers) is not what alignment is, but
how to create alignment.
We support this “pragmatic” view on business-ICT alignment, and focus in this
dissertation on how to create alignment, and not on finding a proper description for
alignment.
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To create alignment, e3alignment (1) separates concerns by taking multiple
perspectives and (2) takes a conceptual modeling approach. Taking multiple per-
spectives requires that each perspective describes the same constellation at hand
(Nuseibeh et al., 1994; Finkelstein et al., 1992). Since each perspective is repre-
sented by a conceptual model, the conceptual models should describe the same
constellation at hand. So in the context of e3alignment, business and ICT are
aligned if the four conceptual models - one for each perspective - provide a co-
herent description of the constellation at hand 1. If the conceptual models provide
a coherent description of the constellation, then the actors and their interactions
will form a constellation in which each actor is able to execute its business strat-
egy (strategic perspective), because of its role in a profitable value constellation
(value perspectives), which is profitable because processes are executed (process
perspective), and support by IS is provided (IS perspective).
To illustrate, we present Figure 5.1. On the left side we see the four perspec-
tives from the e3alignment framework layered exactly on top of each other; they
are aligned. If we would flatten the four perspectives, then they would provide one
coherent layer; they are aligned. In contrast, on the right side the four perspec-
tives are distributed unevenly; they are not aligned. If we would flatten these four
perspectives, then the layer would be incoherent; they are not aligned.
Figure 5.1: Alignment between Perspectives
Static vs. dynamic alignment. Static alignment is concerned with assessing
alignment, and has been the interest of most alignment frameworks (see eg. Luft-
man et al., 1995). Static alignment assumes a stable environment in which the
world, including the perspectives, does not change. So, with static alignment we
assume that we have two stable perspectives, and all we intent to do is assess if the
perspectives are aligned. Basically, we want to know if the perspectives represent
situation A or situation B in Figure 5.1.
However, the world is constantly changing, and so is the networked value con-
stellation at hand. So, static alignment only provides a snapshot of the situation,
1If we state that the process and value perspective are aligned, we also mean that the conceptual
modeling techniques representing the perspectives are aligned. For instance, alignment between
the strategic perspective and value perspective is the same as alignment between the e3forces and
e3value model.
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and is therefore only part of the puzzle. The real issue is how to create or restore
alignment in a constantly changing setting, which we refer to as “dynamic align-
ment”. Dynamic alignment is concerned with creating alignment. Since the world
is dynamic, it is possible that - intentionally or unintentionally - aspects of the con-
stellation at hand have changed (eg. new processes, different actors, etc.). As a
result, the perspectives taken on the constellation will no longer be aligned.
We create alignment between the perspectives by tracing the changes occurring
in one perspective to the other perspectives. Tracing changes over the perspectives
is possible due to our conceptual modeling approach (see eg. Nuseibeh et al.,
1994). We will discuss this in more detail in the next sections.
5.2 Alignment Between the Strategic Perspective and Value
Perspective
5.2.1 Short term value and long term strategic interactions.
The strategic perspective analyses the long term influence organizations have on
each other due to their mutual dependency on value objects exchanged. In contrast,
the value perspective focuses on short term value transactions between organiza-
tions to determine if customer needs are met and if the organizations are profitable.
For example, consider a constellation in which a store buys products from a
manufacturer and sells the products to consumers. From a value perspective we
analyze the value transactions between the consumers, store and manufacturer, and
determine (1) if the needs of the customer are satisfied (i.e. is sufficient value
created?), and (2) if the organizations are profitable (does the store actually make
money?) (see also Section 4.1). From a strategic perspective we analyze the value
transactions to determine how the organizations depend on and influence each other
in the long run (see also Section 4.2). In the example presented, we would for
instance analyze the strategic influence of the manufacturer and the consumers on
the products offered by the store.
The strategic and value perspective are however not independent views on the
constellation at hand, because the strategic perspective analyzes the long term ef-
fects of the value transactions considered in the value perspective (cf. Gordijn, Yu,
& Van Der Raadt, 2006). This means that the actors/segments considered in the
value perspective are part of the business forces considered in the strategic per-
spective. Furthermore, the strategic position of an actor is partly determined by
its value interactions with other organizations in the constellation. If the value in-
teractions of an actor do not allow for the actor’s business strategy, the actor will
not participate in the constellation. In addition, if the constellation is not long-term
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financially feasible, the actors will also not participate in the constellation. So, to
ensure that each actor in the constellation at hand is able to execute its business
strategy (as a result of its strategic position), and the constellation as a whole is
long-term profitable, the strategic and value perspective need to be aligned.
The strategic and value perspective are aligned if the strategic position of the
actors under investigation enables their business strategy, and this strategic position
is the result of the actor’s value interactions with the other actors in a long-term
financially feasible networked value constellation.
Summary. The value and strategic perspective are aligned if:
• The strategic position of the actors in the constellation does not
conflict with the business strategy of the actors.
• The strategic position of an actor is the result of the actor’s value
interactions with the other actors in the constellation.
• All the actors in the constellation are long-term profitable.
5.2.2 Aligning the strategic perspective and value perspective with
e3forces and e3value
Since we use e3value to analyze the value perspective and e3forces to analyze the
strategic perspective, we address alignment between the e3value and e3forces mod-
eling techniques. To illustrate, we use examples from the Mobzilli case (see sec-
tion 2.3.1).
First, we present the e3value model for the Mobzilli case study (see Figure 5.2).
The model shows that Merchants acquire the value objects “Advertisement Chan-
nel” and “Statistics” from Mobzilli, both in exchange for money. The actor Satellite
Positioning provides the technology for the positioning of Customers (eg. “posi-
tioning”). Customers acquire “Ads” from Mobzilli in exchange for “Views”, and
hopefully buy products from the Merchants. Customers also need mobile phones
with GPS from Phone Manufacturers and mobile Internet from Telecom Providers.
The e3forces model for the Mobzilli case is shown in Figure 5.3. In the e3forces
model, Mobzilli is the actor under investigation. There is one supplier market
Satellite Positioning and there are two buyer markets Customers and Merchants.
The value transaction “statistics” between Mobzilli and Merchants, modeled in the
e3value model, is omitted from the e3forces model. The value object “statistics”
is basically an additional feature to the “advertisement channel” offered and is
therefore considered irrelevant by the stakeholders to address on a strategic level.
For both buyer markets, “Competitors” are included in the e3forces model.
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Figure 5.2: e3value model: Mobzilli
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Figure 5.3: e3forces model: Mobzilli
Determining Static Alignment
We compare Mobzilli’s e3value and e3forces model to asses alignment between
the strategic and value perspective. From various case studies performed (see eg.
Pijpers & Gordijn, 2007c, 2007b), we know that we have to compare the e3value
and e3forces model on the following aspects:
• Each business force in the e3forces model can be mapped to an actor/
market in the corresponding e3value model. We determine if the actors
and market segments in the e3value model, which directly interact with the
actor(s) under investigation, are represented as business forces in the e3forces
model. If not, there is an alignment issue between the strategic and value
perspective. This does however not hold for “competitors”, since there is no
equivalent to “competitors” in the e3value model.
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• The value transactions in the e3forces model have an equivalent value
transaction in the corresponding e3value model. We also compare the
value transactions in the e3value model and e3forces model. If an actor/
segment exchanges value objects with the actor under investigation in the
e3value model, then there should be an equivalent value transaction between
the same actor and the corresponding business force in the e3forces model.
If not, the strategic and value perspective are not aligned.
If the e3value model and e3forces model are correct on the aforementioned is-
sues, then both models are properly aligned. And as stated, if the e3forces model
and e3value model are aligned, then the value and strategic perspective are also
aligned. Note that we make the assumption that there is correct inter-organizational
alignment within the strategic and value perspective.
Alignment at Mobzilli. If we compare the e3value and e3forces model made for
the Mobzilli case, we see that the actors connected to Mobzilli in the e3value model
(Merchants, Customers, and GPS) are modeled as business forces in the e3forces
model (Merchants, Customers, Satellite Positionin). In addition, the value transac-
tions between Mobzilli and the aforementioned actors/business forces are the same
in both the e3value and e3forces model, except for one: The value transaction of
“statistics” between Mobzilli and merchants is not present in the e3forces model.
Such is the case, because the stakeholders of Mobzilli found this exchange not rele-
vant for the strategic perspective, and subsequently the exchange was omitted from
the e3forces model.
Since the same actors and interactions are present in the e3forces model and
e3value model, we conclude that the models are aligned, which means that the
strategic and value perspective are aligned. This in turn means that (1) the strate-
gic position of Mobzilli enables Mobzilli’s business strategy, and (2) the strategic
position of Mobzilli is the result of their position within a financially feasible net-
worked value constellation.
Summary. From a conceptual modeling point of view, the value and
strategic perspective are aligned if and only if:
• Each business force in the e3forces model can be mapped to an
actor/market in the corresponding e3value model.
• The value transactions in the e3forces model have an equivalent
value transaction in the corresponding e3value model.
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Note that we assume that there is correct inter-organizational alignment within
the strategic and value perspective. So, at this point we do not make any claims
regarding inter-organizational alignment within the strategic or value perspective.
Dealing With Dynamic Alignment
We assumed that the value and strategic perspectives are aligned internally. How-
ever, as we will see later in Chapter 7, various modifications are made to improve
alignment within the value and strategic perspective. To restore alignment between
both perspectives, we have to trace changes occurring in one perspective to the
other perspective. From various case studies performed (see eg. Pijpers & Gordijn,
2007c, 2007b), we know that we can trace modifications between e3value models
and e3forces models on the following accounts:
• Each business force in the e3forces model can be mapped to an actor/
market in the corresponding e3value model. This means that if modi-
fications are made to the business forces in the e3forces model or to ac-
tors/segments in the e3value model, we can trace the modifications to the
e3value resp. e3forces model.
For instance, if Mobzilli decides not to offer their advertisement channel
to Merchants, but to “Cultural Organizations” (such as museums, or con-
certs areas), then the market segment Merchants is replaced by the market
segment Cultural Organizations in the e3value model. Since we know that
market segments in an e3value model become business forces in the e3forces
model, the business force Merchants is replaced by the business force Cul-
tural Organizations in the e3forces model.
In comparison, suppose the modification would have been made in the e3forces
model first. Since we know that a business force is mapped to either a mar-
ket segment or actor in the corresponding e3value model, we can determine
which actor/market segment has to be replaced if a business force is replaced.
By subsequently modifying the e3value model, we create alignment between
the value and strategic perspective.
• The value transactions in the e3forces model have an equivalent value
transaction in the corresponding e3value model. So, if a value transaction
is modified in either the e3value model or e3forces model, the same modi-
fication has to be made in the e3forces model resp. e3value model. For in-
stance, if Mobzilli decides not to offer statistical information to Merchants,
then this value transaction should be omitted from both the e3value model
and e3forces model.
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What specific modifications are actually made to the actors and interactions in
the Mobzilli case (and why these modifications are made), is discussed in more
detail in Chapter 7.
5.3 Alignment Between the Value Perspective and Process
Perspective
5.3.1 Conceptual value and physical process interactions.
The value perspective analyzes the value transactions between organizations to de-
termine if customer needs are met and if organizations are profitable. In contrast,
the process perspective explores the operational activities performed by actors, the
order of those activities, and the physical exchanges of objects between actors,
such that in the end value is created.
To demonstrate the difference between the value and process perspective we
provide a small example. Consider a buyer who purchases a good from a seller.
The seller is however located at the other side of the world, therefore the seller hires
a transporting company to deliver the good to the buyer. The delivery charges are
included in the price of the good. In Figure 5.4(a) the e3value model is given for
the example at hand. The e3value model only shows the exchange of value objects
between actors. The behavior of actors is not modeled in e3value (cf. Gordijn
& Akkermans, 2001). Neither can the order of value transfers be derived from
an e3value model. So, from the e3value model at hand, it cannot be derived (1)
if the buyer first provides money and then receives the good, or (2) if the buyer
first receives the good and then provides money. Finally, the actual physical flow
of value objects cannot be derived from the e3value model. For instance, in the
e3value model, the good is directly exchanged between the buyer and the seller,
not via the transporting company (as would happen in the physical world).
In contrast to an e3value model, an activity diagram shows the actual physical
flow of value objects (see also section 4.3). For instance, in the process model
for the example at hand (see Figure 5.4(b)), it can be seen that the “good” is first
transferred to the transporter, who in turn transfers the “good” to the buyer, who
had acquired the “good” in the first place.
So, both the value and process perspective incorporate information which is not
present in the other perspective, hence both perspectives conceptualize a different
aspect of the same networked value constellation at hand. The value perspective
and process perspective are however not independent; value is created by executing
processes (Wieringa & Gordijn, 2005). This requires that the process and value
perspective are aligned.
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Figure 5.4: Difference between e3value models and activity diagrams
The process and value perspective are aligned if the constellation at hand is
financially feasible, and the constellation is financially feasible because the actors
are capable of executing processes which lead to value creation (cf. Wieringa &
Gordijn, 2005). If the process and value perspective are not aligned, the execution
of the processes will not lead to the desired value creation and the organizations in
the constellation will not be profitable.
Summary. The value and process perspective are aligned if:
• Each actor in the networked value constellation is profitable.
• Each actor is profitable because specific processes are executed
and objects are exchanged in the physical world (including bits
of data).
• The actors are able to execute the processes, and are able to do
so in the correct order.
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Note that we make the assumption that there is correct inter-organizational
alignment within the value and process perspective.
5.3.2 Aligning the value perspective and process perspective with e3value
and Activity Diagrams
Since we use e3value to analyze the value perspective and Activity Diagrams to an-
alyze the process perspective, we address alignment between e3value and Activity
Diagrams.
To illustrate, we use examples from the Dutch aviation case study. More specif-
ically we use examples from the processes and value creation related to the landing
and docking of airplanes (see Section 2.3.2). For clarity reasons, only a small part
of the processes are presented, namely the landing and docking of planes. Al-
though landing and docking might seem as activities which are only performed by
an airplane, an airplane cannot actually land on its own. Assistance is needed from
the Air-Traffic Control (ATC) and from Amsterdam Airport Schiphol (AAS). We
consider the situation in which one of KLM’s airplanes lands at Schiphol.
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Figure 5.5: Dutch Aviation Sector: e3value model
In Figure 5.5 the e3value model for landing and docking is presented. Starting
at the top value transfer: ATC acquires money from KLM by providing a landing
service. For KLM to land, a runway is also required, which is provided by AAS
in return for money. In addition, AAS provides operational information to ATC
(eg. gate information), which is necessary for ATC to provide the landing service.
The costs made by AAS for providing the operational information are however
72 Chapter 5. Alignment Between Perspectives
charged to KLM. ATC also delivers the service of taxiing airplanes to a gate (the
bottom value transfer), for this value transfer the same description is applicable.
In addition, AAS delivers two more value objects to ATC; a control tower and a
financial service. For both value objects ATC pays AAS.
Figure 5.6: Processes in the Dutch Aviation Sector
The process model is provided in Figure 5.6. The process model starts with two
parallel processes. ATC requests for a control tower and a financial service. Both
objects are provided by AAS, and AAS receives fees from ATC for both objects.
After these processes have been completed, all three actors wait for a plane that
wants to land and dock at a gate. When this is the case KLM request ATC for the
landing and taxiing service. ATC processes this request as well as the operational
information, which is provided by AAS. AAS also provides a runway and gate to
KLM. When KLM has landed and/or docked a plane, KLM send both the money
for AAS and ATC to AAS. Hereafter, AAS transfers the money to ATC.
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Determining Static Alignment
To determine alignment between the value and process perspective for the Dutch
aviation case, we compare the e3value model in Figure 5.5 with the activity di-
agram in Figure 5.6. From various case studies performed (see eg. Pijpers &
Gordijn, 2007a, 2008; Wieringa et al., 2008), we know that we have to compare
the e3value model and activity diagram on the following aspects:
• All actors/segments in the e3value model have an equivalent “swimlane”
in the corresponding activity diagram. We determine if the same actors
are presented in both the e3value model and activity diagram (seen as swim
lanes). If not, then the value and process perspective are not properly aligned.
• The value transactions in the e3value model can be mapped to a set of
object exchanges in the corresponding activity diagram. We determine
if value transactions in the e3value model are correctly represented in the
process model. If in an e3value model, actor A transfers an object to actor
B, then an equivalent object should be transferred, possibly via other actors,
from actor A to actor B in the corresponding activity diagram. If not, then
there is incorrect alignment between the process and value perspective.
If the e3value model and activity diagram are correct on the aforementioned
issues, then both models are properly aligned. And as stated, if the e3value model
and activity diagram are aligned, then the value and strategic perspective are aligned
also.
Alignment in the Dutch Aviation. If we compare the e3value model in Fig-
ure 5.5 and the activity diagram in Figure 5.6, we see that the same actors are
present in both models.
In addition, we see that for each value object exchanged in the e3value model,
there is an equivalent object in the process model, which has the same origin and
destination as in the value model. For instance, we see that money is transferred
from KLM to ATC in the e3value model. In the process model this transfer in
represented by money exchanges between KLM and AAS, and between AAS and
ATC. Since the origin and destination of the money transfer are the same in the
value model and process model, the process model provides a correct representa-
tion of the value model on this specific value transaction.
After analyzing each value transfer, we conclude that the e3value model and
process model are aligned, which means that the value and process perspective are
aligned. This in turn means that (1) the Dutch aviation constellation is financially
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feasible, and (2) the constellation is financially feasible because specific processes
are executed.
Note again that we assume that there is correct inter-organizational alignment
within the process and value perspective. So, at this point we do not make any
other claims regarding inter-organizational alignment within the strategic or value
perspective.
Summary. From a conceptual modeling point of view, the value and
process perspective are aligned if and only if:
• All actors/segments in the e3value model have an equivalent
“swimlane” in the corresponding activity diagram.
• The value transactions in the e3value model can be mapped to
a set of object exchanges in the corresponding activity diagram.
Dealing With Dynamic Alignment
So far we assumed that the value and process perspectives are aligned internally.
However, as we will see later in Chapter 6, various modifications are made to actors
and interactions to improve alignment within the value resp. process perspective.
As a result, the value and process perspective will no longer be aligned. To restore
alignment between the value and process perspective, we trace modifications made
in one perspective to another perspective. From various case studies performed
(see eg. Pijpers & Gordijn, 2007a, 2008; Wieringa et al., 2008), we can trace the
following modifications made to either the e3value model or activity diagram:
• All actors/segments in the e3value model have an equivalent “swimlane”
in the corresponding activity diagram. The same actors should be mod-
eled in the activity diagram and e3value model. So if actors are removed/added
in either the e3value model or activity diagram, then the same modifications
have to be made to the corresponding activity diagram resp. e3value model
to create alignment.
For instance, if AAS decides to no longer collect the money for ATC, then
ATC can either collect the money itself, or hire an external organization
(named X). Let us assume the second option is chosen by ATC. This would
mean that KLM transfers money to organization X, who in turn transfers the
money to ATC (eg. organization X is added to the process model). Since a
new actor (organization X) is modeled in the process model, this actor should
also be added to the e3value model.
5.4. Alignment Between the Value Perspective and IS Perspective 75
• The value transactions in the e3value model can be mapped to a set
of object exchanges in the corresponding activity diagram. Each value
transaction modeled in an e3value model must be present as a (set of) object
exchange(s) in the corresponding process model. In addition, the origin and
destination of a value transaction modeled in an e3value model must be the
same as the origin and final destination of the corresponding exchange(s) in
the process model (see eg. Pijpers & Gordijn, 2008). So if a value trans-
action is omitted from/added to the e3value model, then the corresponding
exchanges in the process model have to be omitted/added, and vice versa.
Consider the given example. If organization X would collect money for
ATC, then the original money exchanges between AAS and ATC have to
be omitted from the process model. These modification have to be traced
to the e3value model. So we have to find the equivalent value transaction
in the e3value model, which is subsequently the value transaction “financial
service” for “money” between ATC and AAS. This value transaction should
be omitted from the e3value model to create alignment between the value
and process perspective.
Which modifications are made to the actors and interactions in the Dutch aviation
case (and why these modifications are made), is discussed in detail in Chapter 6.
5.4 Alignment Between the Value Perspective and IS Per-
spective
The relationship between the value and IS perspective is less straightforward than
the relationship between the value and strategy resp. process perspective. Our
research findings indicate that information abstracted from an e3value model can
be used to explain elements in an IS architecture, and vice versa. For instance, the
set of actors in an IS architecture, is a subset of the actors in the corresponding
e3value model. However, which actors should be included in the IS architecture
is case dependent. Therefore, it is not possible to provide generic guidelines to
which actors should be included and which not. Also, technologies used in the
IS architecture, affect the set of actors and value transactions in the e3value model
(see also Section 5.4.2). Yet again, generic guidelines on which actors or value
transactions are affected cannot be provided, since this is also case dependent.
To this end, we can only determine static alignment between the IS and value
perspective from a high level point of view. In addition, we can only trace two types
of modifications between an IS architecture and an e3value model: technologies
and structure.
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Figure 5.7: Mobzilli case, original models
5.4.1 Economical value and information interactions.
The value perspective analyzes the exchanges of value objects between organi-
zations. In contrast, the IS perspective analyzes what, and how, information is
exchanged between actors to support processes and to create value (see Section
4.4).
To illustrate the difference between the value and IS perspective we use exam-
ples from the Mobzilli case (see section 2.3.1). Mobzilli offers an advertisement
channel to Merchants by providing advertisements on the mobile phone of potential
customers. From a value perspective this implies that Mobzilli exchanges an “ad-
vertisement channel” for “money” with a Merchant (see Figure 5.7(b)). To offer the
advertisement channel, Mobzilli needs to receive advertisements from Merchants.
From a IS perspective this means that advertisements have to be send from the Mer-
chants’ information system to Mobzilli’s information system (see Figure 5.7(a)).
The example above shows that the IS perspective focuses on information ex-
5.4. Alignment Between the Value Perspective and IS Perspective 77
changes which support the value transactions considered in the value perspective.
In addition, Derzsi, Tan, and Gordijn (2009) state that the value design of a net-
worked value constellation needs to have a technically feasible solution (in terms of
ICT) that realizes the proposed value creation. So, the value interactions need to be
supported by information interactions, meaning that the value and IS perspective
should be aligned (Derzsi et al., 2009).
In line with Derzsi et al. (2009), we believe that the value and IS perspectives
are aligned if the constellation at hand is financially feasible because specific in-
formation systems enable exchanges of information needed by the actors to create
value.
Summary. The value and IS perspective are aligned if:
• Each actor in the constellation at hand is profitable, as a result
of the actor’s value interactions with other actors.
• The value interactions of the actors are supported by informa-
tion systems which enable the exchange of valuable information
supporting the value interactions.
• Each actor receives all information needed to create value, and
provides information required by other actors to create value.
Note that we make the assumption that there is correct inter-organizational
alignment within the IS and value perspective.
5.4.2 Aligning the value perspective and IS perspective with e3value
and IS architectures
Determining Static Alignment
As discussed, we cannot asses static alignment between the value and IS perspec-
tive with the same specificity as with the previous discussed relationships. How-
ever, we accept this limitation. Since we operate within the exploration phase of
inter-organizational alignment, we do no strive to create complete formal consis-
tency between the various models. We are only interested in determining if the
perspectives describe the same constellation2 (i.e. are aligned). The combination
of domain knowledge (via domain experts) and expert knowledge on e3value mod-
2With “the same constellation” we mean that (1) the actors and interactions considered in one
model can be related to actors and interactions in the other models, and (2) absent actors and/or
interactions can be justified (as we will see later)
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els and IS architectures allows us to do so. We asses static alignment between the
value perspective and IS perspective by determining:
• The actors in the IS architecture are a subset of the actors in the cor-
responding e3value model. If an actor is not in the IS architecture, then a
suitable explanation should be found. Otherwise the actor should be added
to the IS architecture to create alignment. Consider the Mobzilli case, where
the actor Telecom Provider is included in the e3value model, but not in the
corresponding IS architecture. The reason is that although technically infor-
mation is exchanged via the Telecom Provider, this is trivial knowledge and
subsequently omitted from the IS architecture.
• The information exchanges can be linked to a value transfer in the corre-
sponding e3value model. Each information exchange in the IS architecture
has to be part of a value transfer. For instance, the information exchange
“advertisements” between Merchants and Mobzilli is part of the value trans-
fer “Adv. Channel”. So basically, we try to determine if we can relate each
information exchange to a value transfer. If this is not possible, we determine
if the information exchange implies that a value transfer should be added to
the e3value model, or if the information exchange should be omitted from
the IS architecture.
If the e3value model and IS architecture are correct on the aforementioned is-
sues, we assume that both models are aligned from a high level point of view. And
as stated, if the e3value model and IS architecture are aligned, the value and IS
perspective are aligned also.
Summary. From a conceptual modeling point of view, the value and
IS perspective are aligned if and only if:
• The actors in the IS architecture are a subset of the actors in the
corresponding e3value model.
• The information exchanges can be linked to a value transfer in
the corresponding e3value model.
Dealing with Dynamic Alignment
To restore alignment between the IS and value perspective, we trace changes on
two specific accounts: technology, and structure.
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Technological choices have financial consequences. In the IS perspective tech-
nologies relevant for the exchange of information are explored. These technologies
either represent a certain source of data (eg. GPS, sensor, etc.) or a means of com-
munication (eg. WiFi, GPRS, etc.). Case study results show that technologies
chosen by the actors in the constellation: (1) determine the set of actors in the net-
worked value constellation, and (2) the value transactions between the actors. For
instance, if an organization decides to use UMTS instead of GSM as the commu-
nication standard, then either the GSM provider is replaced by a new actor capable
of providing UMTS, or the original GSM provider now offers UMTS instead of
GSM (i.e. a different value transaction).
To illustrate the aforementioned relationship between the value and IS per-
spective in more detail, we present our findings from the Mobzilli case study (see
Section 2.3.1). Similar results are also found in the Spanish electricity case study
(see Chapter 8).
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Figure 5.8: Mobzilli case, alternative models
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Originally the stakeholders decided to use GPS technology for their “location
based advertisement” service. The IS architecture for this situation is shown in
Figure 5.7(a). Choosing GPS technology means, from a value perspective, that the
market segment Customers is limited to customers with a mobile phone with GPS,
and that Mobzilli interacts with the actor GPS (see Figure 5.7(b)).
An alternative positioning technology is GSM signal strength triangulation.
If the location of various telecom masts is known, it is possible to compute the
location of customers by analyzing the signal strengths relative to telecom masts.
The IS architecture, with triangulation technology included, is provided in 5.8(a).
As can be seen, the GPS module is replaced by a GSM module (standard on each
mobile phone), and Mobzilli has an additional sub-system “Positioning”, which
calculates the position of a customer.
Although using triangulation technology would mean that each person with a
mobile phone is a potential customer, and not only those with a mobile phone with
GPS, there are additional consequences. First, Mobzilli needs to determine the
location of various telecom masts. In addition, Mobzilli needs to acquire triangu-
lation technology.
The aforementioned consequences imply modifications to Mobzilli’s e3value
model. For instance, the customers do no longer need to have a mobile phone with
GPS, making the market segment Customers much larger. Furthermore, the actor
GPS is replaced by “Position Software”, which also provides the position of the
telecom masts. The modified e3value model is presented in Figure 5.8(b).
The value and IS perspective have a similar structure. Our research findings
also support the existence of a second relationship between the value and IS per-
spective. A relationship exists between the value architecture of a networked value
constellation and the underlying IS architecture. Before demonstrating this re-
lationship, we first discuss the concepts “architecture”, “architectural style”, and
their relationship with e3value models and IS architectures.
Architecture. An architecture is a structure that consists of elements and rela-
tions between these elements, which together create a coherent system that provides
value to its environment (Wieringa, 2003; IEEE Architecture Working Group,
2000). Although this conceptualization of architectures is mainly used to describe
information systems, it is sufficiently broad enough to capture processes, leading to
a process architecture (Pijpers, 2005; TOGAF, 2009) and business value, leading to
a value architecture, as argued in this thesis. An e3value model states the structure
of enterprises (elements) and economic value transfers (relations) of a networked
value constellation, that together create a coherent system which provides value to
its environment, and consequently can be considered as an architecture.
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Architectural style. Architectures can have similar features and/or structures
and therefore may have the same style (Bass et al., 2003). A number of specific
architectural styles can be distinguished, but in this thesis we will limit ourselves to
five styles identified by (Bass et al., 2003): Independent Components, Data Flow,
Data Centered, Virtual Machine and, Call and Return.
Key Features. The key features of each style are determined by the following
(Bass et al., 2003): (1) the set of component types that perform some function, (2)
the topological lay-out of the components, indicating their relationship, (3) the set
of semantic constraints, and (4) the set of connectors that mediate the communica-
tion.
Multiple styles. It is possible that an architecture has multiple styles (Bass et al.,
2003). Styles can be: locationally heterogeneous, meaning that an architecture will
reveal different styles in different locations; hierarchically heterogeneous, meaning
that a component of one style is structured according to the rules of another style
and, simultaneously heterogeneous, meaning that any of several styles may well be
an apt description of the architecture.
How the five styles (Independent Components, Data Flow, Data Centered, Vir-
tual Machine, and Call and Return) can be identified, what their meaning is, and in
which e3value models they are found, is discussed in Appendix B.
Example from Spanish electricity case. In Figure 5.9(a) a simplified e3value
model is presented for the Spanish electricity industry. The model shows the cur-
rent situation in which electricity is produced by large producers, sold on the elec-
tricity market OMEL to suppliers, and resold to consumers.
If we focus on the value object “electricity” (the dashed lines), we see that
“electricity” originates at the producers, is passed through by OMEL and suppli-
ers, and ends at consumers. This flow of electricity is a clear example of the “data
flow” architectural style. There is second style present, which also gives an apt
description. Because a market segment is a set of actors, OMEL is actually sur-
rounded by a large number of producers and suppliers. Subsequently, all electricity
is actually centered at OMEL, which matches the “data centered” style.
The corresponding IS architecture, a simplified version also, is presented in
Figure 5.9(b) (the original IS architecture can be found in Section 4.4). The archi-
tecture style ‘data centered” can be identified in the IS architecture, since all bids
and offers are centered at OMEL.
In the electricity industry a number of innovations are being considered, in-
cluding Virtual Power Plants (VPP) (see eg., Kok et al., 2008). A VPP exploits
a set of “distributed energy resources” (DERs). Because the amount of electricity
produced by a single DER is not sufficient to be traded at OMEL, a (large) number
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Figure 5.9: Spanish Electricity, original models
of DERs is connects, via a number of substations, to function as a Virtual Power
Plant. The VPP “controls” the DERs, meaning that the VPP can turn DERs on/off
depending on the current electricity need. Another innovation are Powermatchers,
which are autonomic agents who negotiate amongst each other over the price of
electricity produced by DERs within in a single VPP (see Kok et al., 2008). Con-
sider the case where house A and house B have a DER and are part of a VPP.
If house A consumes more electricity than it produces, then house A could buy
electricity - with the aid of Powermatchers - from house B.
Figure 5.10(a) shows the corresponding e3value model. The e3value model
focuses on the actors related to the VPP. The model shows that money is hierar-
chically distributed by the VPP to the connected market segments. In addition,
electricity is aggregated at the VPP, such that the VPP can sell the electricity at
OMEL. For such a structure the “call and return” architectural style is an apt de-
scription.
Modifications, such as VPP and Powermatchers, require a complete new IS
architecture (see figure 5.10(b)). The model shows, that the VPP requests bids from
and makes offers to its sub-elements, who mitigate the bids/offers to the individual
consumers. Subsequently, a “call and return” architectural style is visible in the
IS architecture also.
The example shows that if the structure of an e3value model is modified, then
the IS architecture usually follows a similar transformation. As a result we are able
to trace such modifications in an e3value model to the corresponding IS architec-
ture, and visa versa.
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Figure 5.10: Spanish Electricity, modified models
5.5 The Value Perspective Is The Central Factor
To align all four perspectives, we should align six pairs of perspectives (eg. four
perspectives, leads to six pairs). However, with the three pairs discussed so far, we
are able to create alignment between all four perspectives. This is possible because
the value perspective is the central factor, or pivot, between the other perspectives
(see Figure 5.11).
Figure 5.11: Relationships between types of interaction
Note that alignment between the process and IS perspective is also considered
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in the e3alignment framework. Yet as we already explained, enough research has
been done in this area (see eg. Kim & Everest, 1994; TOGAF, 2009). Subse-
quently, alignment between the process and IS perspective is not discussed (the
line is dashed).
5.5.1 Aligning Business Strategy with Processes & ICT
Similar to other alignment frameworks (eg. the Strategic Alignment Model), we
believe that the strategic perspective should be aligned with the process and IS
perspective. Yet, a large conceptual gap exists between an organization’s business
strategy and the organization’s operations in terms of business processes and ICT
deployment. As a result, many alignment frameworks have problems with “link-
ing” an organization’s strategy to business processes and ICT (cf. Chan & Reich,
2007).
We ran into the same problem when we tried to align the strategic and IS per-
spective in the Mobzilli case directly. In the Mobzilli case we needed to determine
how technological choices influence the strategic position of Mobzilli (see Pijpers
et al., 2008a). To find a proper solution for this problem, we performed a small
experiment. In one setting we tried to trace changes directly between the strategic
and IS perspective. In the second setting, we tried to trace changes between the
strategic and IS perspective via the value perspective.
Setting 1: Direct aligning strategy and IS. The e3forces model for the Mobzilli
case is presented in Figure 5.12. The IS architecture is presented in 5.13. Both
models have been discussed in the previous chapter, but are shown again for clarity
reasons. The key question is: “Can we directly trace modifications made in the IS
architecture to the corresponding e3forces model, and vice versa?”.
Consider the situation in which Mobzilli’s stakeholders decide not to use GPS
technology, but GSM signal strength triangulation (as discussed in Section 5.4.2).
Together with Mobzilli’s stakeholders, we are able to figure out that replacing the
positioning technology leads to different business forces. For instance, the supplier
market Satellite Positioning is replaced by the supplier market Triangulation Soft-
ware. In addition, we are able to determine that the strength of the business force
Customers is reduced (from high to medium), since the group of customers with a
GSM is significantly larger than the group with GSM & GPS.
As the results show, we are able to trace changes between the strategy and IS
perspective. However, tracing the modifications is not easy and is only possible
due to our in-depth understanding of the case at hand. It was not possible to derive
generic guidelines which can be applied in different settings.
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Figure 5.13: Original IS architecture Mobzilli
Setting 2: Alignment strategy and IS via value. In the second setting we try
to trace changes between the strategic and IS perspective via the value perspective.
The results of the second setting have already been presented. In Section 5.2 we
demonstrated that we can trace changes between the strategic and value perspec-
tive, and in Section 5.4.2 we demonstrated that we can trace changes between the
value and IS perspective.
Results. The results from our experiment confirm that the conceptual gap be-
tween an organization’s business strategy, and business processes and information
systems is difficult to bridge directly. To this end, an intermediate is needed to
bridge the conceptual gap: the value perspective. This view is supported by Mob-
zilli’s stakeholders, who confirm that it is easier to “connect” the strategic perspec-
tive and and IS perspective, via the value perspective.
This approach does also not lead to more work for practitioners. All four per-
spectives should be aligned anyway, meaning that the value perspective needs to be
aligned with both the strategic and IS/process perspective, regardless of alignment
between the strategic and process/IS perspective.
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5.6 Discussion
Modeling the same constellation. To create inter-organizational business-ICT
alignment, e3alignment separates concerns by taking four perspectives on the con-
stellation at hand. Yet, to actually have business-ICT alignment, the four perspec-
tives need to be aligned; which is one of the key challenges of business-ICT align-
ment. To align the perspectives, we take a conceptual modeling approach. We
claim that if the four conceptual models, describe the same constellation at hand,
then the interactions in the constellation are aligned. In essence, the same constel-
lation is described by the four conceptual models if the (key) actors and interactions
in one model can be mapped to actors and interactions in the other models.
Conceptual models allow dynamic alignment. Determining if perspectives are
aligned (i.e. static alignment) is only part of the puzzle. The world, including the
constellation at hand, is constantly changing. Therefore, the real challenge is to
create alignment in an ever changing world.
Our conceptual modeling approach allows us to trace modifications over the
constantly changing perspectives, which enables us to create alignment between
the perspectives. We call this dynamic alignment. We demonstrated dynamic
alignment with examples from the Dutch aviation case study, in which we traced
changes between the process and value perspective. In addition, we used the Mob-
zilli case to illustrate tracing changes between the strategic and value perspective,
and IS and value perspective.
Value perspective as central factor. An interesting finding is that the value per-
spective is the central factor, or pivot, in the e3alignment framework, because the
value perspective allows us to bridge the conceptual gap between an organizations
business strategy and operations in terms of processes and ICT. The value perspec-
tive functions as an intermediate between “business strategy”, “processes”, and
“ICT”. As a result only the value & IS, value & process, and value & strategy
perspective have to be aligned.
During the development of e3alignment, we added the value perspective to per-
spectives commonly found in practice and other frameworks. We added the value
perspective because we believe financial issues should be taken into consideration
during an alignment project. It was an unexpected benefit - which we tested in our
case studies - that the value perspective would link the strategic, process, and IS
perspective.
Chapter 6
The e3Alignment iterative process
Summary. The e3alignment iterative process provides an outline for the pro-
cess of alignment. First stakeholders should determine what the motivation for
alignment is, and which perspectives are of interest. Hereafter stakeholders
should iteratively (1) elicit alignment issues, (2) design alignment solutions,
and (3) analyze alignment solutions. After each iteration stakeholders can de-
cide to continue or stop with e3alignment. Examples from the Dutch aviation
are used to illustrate e3alignment ’s process of alignment.
Findings presented in this chapter are based on results from Pijpers et al.
(2008a, 2008b, 2009b, 2009a).
By now we know what inter-organizational business-ICT alignment is in the
context of e3alignment; alignment of business interactions and ICT interactions.
Yet as argued by Luftman (2008), the key question is how to create alignment.
Our first step is to separate concerns and reduce complexity by taking four per-
spectives on interactions: the e3alignment framework. Secondly, we take a con-
ceptual modeling approach, allowing us to analyze and design alignment within
and between the perspectives. So at this point, we are able to focus on specific
alignment issues and we have the tools to analyze and design inter-organizational
alignment (the conceptual modeling techniques).
In addition to our perspectives and tools, we need a structured method for the
“process of alignment”. This structured method should state which conditions
to meet, where to start, which steps to take, and in what order. Because inter-
organizational business-ICT alignment is rather complex and dynamic, we do not
believe in a top-down approach (start at strategy, end at ICT) or a bottom-up ap-
proach (start at ICT, end at strategy). Instead we propose a iterative or cyclic set
of steps: the e3alignment iterative process, or e3alignment process in short. The
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e3alignment process is based on the engineering cycle (Wieringa et al., 2005) and
provides an outline for the process of inter-organizational alignment.
To create alignment, the e3alignment process proposes three iterative steps: (1)
problem elicitation, (2) solutions design, and (3) analyzing solutions. During these
steps we alternate between alignment within perspectives and alignment between
perspectives.
Contribution. The main contribution to the state-of-art, presented in this chap-
ter, is the e3alignment process, which provides an outline for the process of inter-
organizational alignment in the exploration phase.
Parts of the e3alignment process, and cases studies used to illustrate the e3align-
ment process, presented in this chapter have been published in Pijpers et al. (2008a,
2008b, 2009b, 2009a).
6.1 Exploring Inter-Organizational Alignment
Exploration Cycle
A naive way to reason about alignment is to expect a top-down or “waterfall” ap-
proach, believing that we start at one perspective and end at another perspective.
The world, including the competition, is continuous changing in terms of enter-
prises, services, and technologies. Therefore, we consider creating alignment to be
a complex and continuous activity, for which a structured approach is needed.
A common used approach is the engineering cycle proposed by (Wieringa et
al., 2005). The engineering cycle describes six non-linear steps: Problem Investi-
gation, Solution Design, Solution Validation, Solution Selection, Solution Imple-
mentation, Implementation Evaluation. e3alignment is however designed for the
exploration phase, which takes place before the engineering cycle (cf. Yu, 1995).
So, before starting the engineering cycle, a number of exploration steps should be
performed first:
• Elicit Alignment Problems, in which we explore the networked value constel-
lation at hand on alignment problems within and between perspectives. The
“elicit alignment problems” step is comparable to the problem investigation
step found in the engineering cycle.
• Design Alignment Solutions, in which we search for and design various so-
lutions for the identified alignment problems. Solutions can be bound to a
specific perspective, or solutions affect multiple perspectives. The “design
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alignment solutions” step is comparable to the solution design step found in
the engineering cycle.
• Analyze Alignment Solutions, in which we explore the impact of the pro-
posed solutions. Exploring the impact of a solution to a problem may lead to
new or refined problems, because thinking about the problem leads to better
understanding of the problem. In addition, a solution often leads to other
solutions, each with its own problems (cf. Fagerberg et al., 2004). The “an-
alyze alignment solutions” step is comparable to the solution validation step
found in the engineering cycle.
Outline For The Process Of Alignment
We present an outline for the e3alignment process (see Figure 6.1). The three afore-
mentioned exploration steps should be performed in a continuous cycle until a sat-
isfiable result is reached. However, we first need to know where to start.
Figure 6.1: The e3alignment process outline
The first two steps presented in the outline, “determine relevant perspectives”
and “determine motivation”, are preconditions. The results from these two steps
are required to determine where to start the e3alignment process. We refer to these
two steps as “step 0”. We go into more detail of “step 0” and provide examples in
the next section.
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After “step 0”, we start with the following steps of the exploration phase. De-
pending on the motivation for alignment, we start with eliciting problems in the
process or value perspective. This is followed by designing solutions, and here-
after analyzing the solutions. When we analyze the solutions, we determine the
effects on alignment within the perspectives and on alignment between the per-
spectives. After each “analyze solutions” step, there is a choice for practitioners:
(1) choose a satisfiable solution and stop, and (2) choose a solution and explore this
solution on additional inter-organizational alignment issues. If the second option
is chosen, then we repeat the cycle by eliciting the problems identified during the
preceding “analyze solutions” step. Note that in the “analyze solutions” step, addi-
tional alignment problems are identified, but the refinement of the these problems
happens during the “elicit problems” step. In the next sections we illustrate each
of the exploration steps with the aid of the Dutch aviation case.
6.2 Pre-conditions
The first steps in the e3alignment process are (1) to de-
termine which perspectives are of key interest to the
stakeholders, and (2) to determine the motivation for
inter-organizational alignment business-ICT alignment.
6.2.1 Determining Relevant Perspectives
Although four perspectives are considered in the e3alignment framework, case
study experience shows that not always all perspectives are relevant. Which per-
spectives are relevant, depends on the case and stakeholders. To avoid unnecessary
activities, we suggest to choose the desired perspectives beforehand.
Relevant perspectives in the Dutch aviation. Since the stakeholders intend to
optimize their processes, the stakeholders wish to include the process perspective.
The stakeholders also want to know how their information systems should be mod-
ified to correctly support the processes. So the IS perspective is taken into account
also. Finally, the stakeholders wish to explore the financial consequences of modi-
fying the processes. Subsequently, the value perspective is taken into account also.
The main interest of the stakeholders was not with the strategic perspective.
The stakeholders did acknowledge that the business strategy is of key importance to
the success of the Dutch aviation industry. However, “business strategy” is beyond
the scope of this case study.
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6.2.2 Motivations for Alignment
There are various reasons why alignment is needed. We differentiate between the
following two: process innovation and product innovation (Fagerberg et al., 2004).
Process innovation. According to traditional business-IT alignment frameworks
(eg. the Strategic Alignment Model), organizations should strive for alignment to
improve their performance (cf. Chan & Reich, 2007). Such improvements are re-
ferred to as “organizational process innovations”, or “process innovation” in short
(Edquist, Hommen, & McKelvey, 2001; Rogers, 1995). Organizational process
innovation in the broadest sense, can be seen as innovation on the business side of
organizations, ranging from modifying processes to changing the entire business
structure (cf. Edquist et al., 2001). Process innovation can be a motivation for
inter-organizational alignment, because aligning the business and IT results in new
and better way of doing things (eg. process optimization).
If process innovation is the key motivation, then the first step of the e3alignment
process is to elicit inter-organizational alignment issues in the process perspective.
Product innovation. The second motivation for alignment is “product innova-
tion”. Product innovation starts with a technological invention. An invention is the
first occurrence of an idea for a new product or service (Fagerberg et al., 2004),
and nowadays is often information technology driven. Commercialization of in-
ventions results in “product innovation” (Rogers, 1995). To commercialize the
invention, the invention must not only be technically realized (i.e. created), the
commercialization of the product/service must be realistic (i.e. a proper business
plan is needed) (cf. Gordijn & Akkermans, 2001). In many cases it is unavoidably
to cooperate with other organizations to commercialize an invention (cf. Tapscott,
2001). For instance, if an organization wishes to commercialize Distributed En-
ergy Resources, then the organization has to collaborate with various actors in the
Spanish electricity industry (eg. market operator, suppliers, etc.). In other words,
the organization has to be aligned with the other organizations in the networked
value constellation.
If product innovation is the key motivator for alignment, then the first step in
the e3alignment process is to explore how the new product/service creates value.
Subsequently the first step would be to explore the value perspective on inter-
organizational alignment issues.
Motivation for the Dutch aviation. The stakeholders in the Dutch aviation wish
to improve their operations (see Section 2.3.2), which we see as process innovation.
Subsequently, we start with exploring the process perspective.
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6.3 First Iteration of Exploration Cycle
6.3.1 Step 1: Problem Elicitation - Problems With Processes
At this point we know (1) the motivation of the actors in
the Dutch aviation for starting the e3alignment process,
and (2) which perspectives to consider. Subsequently,
we begin the first iteration of the exploration cycle, and
start eliciting problems with the aid of UML activity di-
agrams (see Figure 6.2). The presented activity diagram
is modified to highlight examples of two specific inter-organizational alignment
problems (the round circles):
Figure 6.2: UML activity Diagram
Different language. The organizations in the Dutch aviation use different termi-
nologies for the states of the airplanes. In the process model this is highlighted by
the top circle. For instance, the estimated time of arrival of an airplane (“ETA(1)”
and “ETA(2)”) has different notations and valuations across the actors. The ETA
can be the moment the plane lands, the moment the airplane is at the gate, or the
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moment the passengers departure the airplane. As a result, the arrival time of an
airplane varies per actor, which can lead to confusion between the actors.
Order of processes. There are problems regarding the order and time frame in
which information is exchanged in the Dutch aviation. Information is often pro-
vided by organizations last minute. Because an organization’s planning dependents
on information provided by other organizations, it is difficult for an organization
to make correct logistic plans if data is provided last minute. In the process model
this is highlighted by the bottom circle. For instance, if KLM holds a plain “In
Block”, then the new “Off Block Time” is shared with ATC after ATC has made
an outbound sequence for the departing airplanes. This indicates that the order of
processes is incorrect, or at least not optimal.
6.3.2 Step 2: Design Solutions - Milestones & Centralization
In the outline in Figure 6.1 we see that the next step is
to design alignment solutions for the problems identi-
fied in the previous step. Finding proper solutions to an
alignment problem is a creative process, meaning that
creativity of the stakeholders is required to actually find
solutions. To this end no guidelines can be given as to
how or where to find solutions. There is however sufficient literature on how to
facilitate creative processes (see eg. Maiden, Ncube, & Robertson, 2007). For the
Dutch aviation case the following solutions were found :
Milestone approach. The first problem was that each organization uses its own
terminology for the states of an airplane during the turnaround process. The so-
lution is a common terminology for the various states of an airplane during the
turnaround process (eg. landing, in-gate, departure, etc), called the “Milestone”
approach. Furthermore, the Milestone solution includes that the valuation for each
stage of the plane is the same across all actors. For each moment the valuation of
one of the actors is leading. In the activity diagram in Figure 6.3 this is highlighted
by only one form of “ETA” being send to AAS (top circle).
Single point of information. The solution to the second problem (untimely in-
formation sharing) is centralizing all information, relevant for the turnaround pro-
cess, into a single actor. One actor is going to (timely) gather all information con-
cerning the various states of airplanes. Furthermore, this actor will distribute the,
now accurate and up-to-date, information among the other actors. In the activity
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diagram in Figure 6.3 this is highlighted by the “off block time” being distributed
via AAS (bottom circle).
Figure 6.3: UML activity Diagram
6.3.3 Step 3: Analyzing Alignment Solutions
Following the outline presented in Figure 6.1, the next
two parallel steps are to analyze the impact of the
solutions found in the previous step. We determine
whether the proposed solutions indeed solve the inter-
organizational alignment issues within the process per-
spective (i.e. analyze solutions within perspectives). In
addition, we determine how the solutions affect the other perspectives taken on the
constellation at hand (i.e. analyze solutions between perspectives).
Alignment within perspectives. First we analyze the impact of the proposed
solutions (implement a common language, and create a single point of information)
on inter-organizational alignment within the process perspective.
In collaboration with the stakeholders, we conclude that the proposed solutions
indeed solve the originally identified inter-organizational alignment problems. The
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solutions lead to a redesign of the process interactions in which (1) all the actors
have the same terminology and valuation for the states of the airplanes, and (2) all
the actors share and receive relevant information timely.
This notion is supported by analyzing the modified process interactions (see
Section 4.3). As can be seen in the activity diagram in Figure 6.3: (1) the order
of the processes is now correct, and (2) each of the actors is able to execute the
processes specified in the process model. To this end, we state that at this point
there are no inter-organizational alignment issues within the process perspective.
Alignment between perspectives. We need to determine whether the perspec-
tives considered in the Dutch aviation case are still aligned. In other words, do
the various perspectives still represent the same networked value constellation at
hand?1 To this end, we analyze alignment between the process and IS perspective,
and between the process and value perspective. However, to take things slowly, this
being the first time we present the e3alignment process, we first analyze the impact
of the proposed solution on alignment between the value and process perspective.
We assume that in the as-is situation, thus the situation before the proposed
modifications, the process and value perspective were aligned. However, in the
previous section we modified the process perspective (eg. new interactions are
considered). As an effect, the process and value perspective are probably no longer
aligned (which we proof to be so in the next section). To restore alignment, we
have to deal with this issue.
Note that during the “analyze alignment solutions” step, we only identify align-
ment problems (such as incorrect alignment between the process and value per-
spective). We do not go into detail of the nature of the problem. Eliciting and
refining the problem is done during the “elicit alignment problem” step of the next
exploration cycle.
6.4 Second Iteration of Exploration Cycle
At this point the stakeholders have to make a decision. Stakeholders can either
be satisfied with the solutions proposed, or they can choose to continue exploring
inter-organizational alignment. Since in the Dutch aviation case there is still an
1As argued in Chapter 5: In the context of e3alignment, the conceptual models represent “the
same constellation” if the actors and interactions considered in a model can be related to actors and
interactions in the other models. If actors and interactions in a model cannot be related to actors and
interactions in the other models, then there should be a clear explanation for this (see also Chapter
5).
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alignment issue (eg. alignment between the process and value perspective), the
stakeholders decide to start another exploration cycle.
6.4.1 Step 1: Problem Elicitation - Value vs. Processes
During the previous exploration cycle, we found that
the value and process perspective are no longer aligned.
To elicit the exact nature of this incorrect alignment,
we compare the activity diagram and corresponding
e3value model.
Since an e3value model for the Dutch aviation has
not been presented so far, we do so in Figure 6.4. The e3value model presented
does not describe the Dutch aviation as a whole, but is developed especially for
the turnaround process. Basically, the e3value model shows how information (i.e.
value objects) is exchanged between the actors in the constellation. For instance,
ATC provides “ATM data” to AAS and KLM. In return ATC receives “gate plan-
ning” and “flight planning” from AAS resp. KLM.
 [Flight planning]
 [Gate planning]
 [ATM data]
 [Flight planning]
 [ATM data]
 [Gate planning]
Figure 6.4: e3value model
We compare the e3value model (Figure 6.4) and the activity diagram (Figure
6.3) on the two following aspects: (1) if the same actors are present in both mod-
els, and (2) if the value transactions from the e3value model are represented as
exchanges in the process model (see Section 5.3).
As can be seen, the same actors are present in both models (eg. the airliner
and airplane together equal KLM). However, the process model shows exchanges
of objects which do not correspond with value exchanges in the e3value model.
For instance, in the process model all Milestones are exchanged via AAS (eg. the
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ETA), while this is not the case in the e3value model. This specific difference
between the activity diagram and the e3value model results in incorrect alignment
between the process and value perspective, and has to be dealt with.
So to reflect, in the previous exploration cycle we identified an inter-organizational
problem, which we elicited and refined in this step, and for which we find a solution
in the next step.
6.4.2 Step 2: Design Solutions - Adjust Value Creation
To create alignment between the value and process per-
spective in the Dutch aviation, we choose to modify the
value perspective. We could have chosen to modify the
process perspective also, but since we already solved a
number of alignment issues within the process perspec-
tive, we do not desire to redesign the process perspec-
tive again.
The solution to the problem at hand does actually not require many modifica-
tions to the original e3value model. The modified e3value model is presented in
Figure 6.5. The new e3value model shows the same actors, but the value interac-
tions have changed. In the new e3value model, all value objects are transferred via
AAS. Basically AAS gathers the various pieces of information - provided inter-
nally, by KLM, and by ATC - and distributes the information across actors. To do
so, AAS performs an extra value activity, which is labeled “Milestones”.
 [Flight planning]
 [Milestones] [Gate planning]
 [Milestones]  [Milestones]
 [ATM data]
Figure 6.5: e3value model
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6.4.3 Step 3: Analyzing Alignment Solutions
The next steps in the exploration phase are (1) to ana-
lyze the impact of the proposed solutions on the value
perspective itself, and (2) to analyze alignment between
the process, value, and IS perspective.
Alignment within perspectives. Since the proposed
modifications are regarding value interactions, we analyze the alignment within
the value perspective (see Section 4.1). In Figure 6.5 we see that all needs are
met and that there is economical reciprocity of the value objects. So there are no
inter-organizational alignment issues on these two accounts. In addition, we need
to determine if the proposed modifications lead to increased revenues for the actors
in the Dutch constellation.
To determine the net value flow of the actors, we cannot use the e3value model
presented in Figure 6.5, since this model only describes the turnaround process
and not the overall situation of the Dutch aviation. To determine the effects of the
modifications on the net value flows of the actors, we present the e3value model
for the Dutch aviation seen as a whole in Figure 6.6. The model shows which
value objects the key actors exchange to ultimately meet the need of customers
(eg. airport services and air traffic management).
 [MONEY]
 [Air Traffic  Management]
 [Airport Services  ]
 [Air Traffic  Management]
 [MONEY]
 [Airport Services  ]
 [MONEY]
 [Flights ]
Figure 6.6: e3value model: Dutch Aviation
Comparable data from Munich airport indicates that the net value flow of the
key actors will move in a positive direction. In addition, the stakeholders expect
that the optimization of the processes will lead to greater capacity for AAS and
ATC, and better connectivity of airplanes for KLM, which will lead to higher rev-
enues for all actors. So the modifications made to the value and process perspective
are expected to ultimately lead to higher net value flows for the actors.
6.5. Third Iteration of Exploration Cycle 99
Besides the financial consequences, we need to take something else into ac-
count. The actor AAS has to perform a new activity (“Milestones”, see Figure 6.5).
Logically, this additional activity will require resources from AAS (eg. additional
costs), which someone has to pay for. In the generic e3value model (Figure 6.6)
this activity is part of the “airport services”. If we explore the e3value model we
see that basically KLM pays for the airport services provided by AAS. So it might
not be unimaginable that the costs of this service will rise since AAS has addi-
tional costs. The question is whether KLM is inclined to do so (eg. is there an
inter-organizational alignment issue?).
Alignment between perspectives. To determine if the process and value per-
spective are aligned, we compare the e3value model in Figure 6.5 and activity
diagram in Figure 6.3 (see Section 5.3). First we analyze if the same actors are
present in both models. As can be seen, the same actors are indeed present in both
models. Second, we analyze if the value transactions are correctly represented in
the process model. This is the case. So, the value and process perspective are now
aligned.
However, we took things slowly and focused on the alignment between the
value perspective and process perspective only. The relationship between the pro-
cess perspective and IS perspective has not been discussed. Yet, both the value and
process perspective have been modified. As a result the IS perspective is no longer
aligned with the value and process perspective (see also Chapter 5).
6.5 Third Iteration of Exploration Cycle
At this point a decision has to be made. Either the stakeholders can decide to be
satisfied with the proposed modifications to the process perspective (first cycle)
and value perspective (second cycle), or the stakeholders can chose to continue
with the e3alignment process. Since a number of alignment issues still exist, the
stakeholders chose to continue with the e3alignment process.
6.5.1 Step 1: Problem Elicitation - IS Structure
To be able to analyze alignment between the IS per-
spective and the process resp. value perspective, we
first present the IS architecture for the as-is situation in
Figure 6.7. The IS architecture shows the three actors
(ATC, AAS, and KLM) and their main information sys-
tems. In addition, the model shows that information is
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Flight Flight
Flight
Figure 6.7: IS architecture
exchanged digital between the various information systems, but also that informa-
tion is still exchanged manually between the organizations (eg. via telephone).
This is represented by the dashed lines in the IS architecture. The dashed lines also
originate at the actors themselves (and not at the information systems). This is to
indicate that the information is exchanged without the aid of information systems.
If we compare the IS architecture and the process model (Figure 6.3), we see
that the models are not properly aligned. For instance, in the IS architecture no
single point of information is present. In addition, if we compare the IS architec-
ture and the e3value model (Figure 6.5), we see that these models are not aligned
also. For instance, the information exchanges between KLM and ATC cannot be
linked to value exchanges in the e3value model. So, the IS architecture needs to be
redesigned to create alignment between the perspectives.
6.5.2 Step 2: Design Solutions - Adjust IS Interactions
In collaboration with the stakeholders, we redesign the
IS architecture to solve the problem at hand (see Fig-
ure 6.8). The new IS architecture does not differ much
from the original IS architecture. The same information
systems and actors are still present. There are however
new information exchanges. Basically ATC and KLM
provide AAS with additional information. After which AAS’s information system
CISS transforms this data into “Milestones”, and hereafter distributes the informa-
tion to the information systems of ATC and KLM.
Figure 6.8: IS architecture: redesign
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6.5.3 Step 3: Analyzing Alignment Solutions
The final step is to analyze the impact of the solutions
found in the previous step. During this step we explore
(1) alignment within the perspectives, and (2) alignment
between the perspectives.
Alignment within the IS perspective. If we focus on the information exchanges
and technologies modeled in the IS perspective, then no inter-organizational align-
ment issues are found. All the sources of information and communications chan-
nels are present. Furthermore, the CISS information system, in which all informa-
tion is centralized, already exists, so no new information system is needed (see also
Section 4.4).
If we analyze intra-organizational alignment issues (alignment issues within
the various actors, which is actually beyond the scope of e3alignment) we notice a
number of issues. For instance AAS has to modify CISS such that it correctly pro-
cesses all data received from the other actors into the corresponding Milestones.
In addition, KLM and ATC have to modify their systems also, since AAA resp.
FERDA have to provide CISS with the appropriate data and have to retrieve and
integrate the various milestones into their own information system. Notice that
although the described alignment problems are intra-organizational, they where
found via our inter-organizational point of view (i.e. the new exchanges of infor-
mation between the organizations).
Alignment between perspectives. If we compare the process perspective and
IS perspective we see that the same actors are present in both models (eg. the
airplane is actually part of the airliner). In addition, the IS architecture supports
the exchanges of data modeled in the process model (eg. the exchange of the ETA
and “off block time”, which are both Milestones).
In addition, if we compare the IS and value perspective, then we see that the
actors in the IS architecture are equal to those in the e3value model. In addition,
the information exchanges can be mapped to the value transactions in the e3value
model. This means that the value and IS perspective are aligned (see also Section
5.4). This was to be expected, since the process perspective and value perspective
are aligned, and the process and IS perspective are aligned, so the value and IS
perspective should be aligned also.
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6.6 Discussion
The Dutch aviation case is used to illustrate and explain each of the steps in the
e3alignment process. So, although we are not finished with aligning interactions in
the Dutch aviation, we end the e3alignment process.
Separation of concerns. Separation of concerns is well known in the Dutch avi-
ation. Their own framework distinguishes between Business, Information, and IT.
“Business” overlaps with the value and process perspective, although it mainly fo-
cuses on business processes. “Information” is similar to the IS perspective, but
takes a broader view and includes data models next to information interactions.
“IT” partially overlaps with the IS perspective. Hardware is however taken into
account also, which the IS perspective does not.
Although the Dutch aviation has its own framework, they found the e3align-
ment framework interesting, and agreed that the key areas are covered. The stake-
holders indicated that strategic considerations are beyond the scope of their project,
and subsequently the strategic perspective is not taken into account. However, they
did confirm that strategic considerations are important for business-ICT alignment.
As the Dutch aviation case demonstrates, it is possible to explore inter-organizat-
ional business-ICT alignment without considering strategic considerations and still
end up with meaningful insights. Such is possible because of two reasons. First,
each perspective has clear boundaries. Subsequently alignment issues are isolated
to a single perspective, and solutions can be designed within the confines of that
perspective. Second, because the value perspective is the pivot in the e3alignment
framework, it is possible to align the IS, value and process perspectives without
considering the strategic perspective.
The importance of understanding why. To begin the e3alignment process, we
first need to know why business-ICT alignment is required: product or process
innovation? Surprisingly, this was not always known amongst stakeholders in the
Dutch aviation.
One of the key goals of e3alignment is to create shared understanding amongst
stakeholders. But before creating shared understanding about alignment problems
and solutions, stakeholders first need to understand why alignment is needed. Ask-
ing why alignment is needed, forces stakeholders to think about the reason for
alignment in general, instead of only considering their own motivations and/or con-
sequences.
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The importance of understanding financial effects. Although the value per-
spective connects all the other perspectives in the e3alignment framework, the
value perspective was not the key perspective in this case study. The main con-
cerns were with business processes (i.e. the process perspective). This was for two
reasons. First, the motivation to create alignment is process optimization, making
the process perspective obviously key. Second, stakeholders knew that the finan-
cial side is important, but the financial side was a bit beyond their area of expertise
(eg. most stakeholders have an IS or operations background).
Fortunately, e3alignment’s conceptual modeling approach is not uncommon in
the area of IS and operations. Stakeholders could easily comprehend the modeling
techniques, and subsequently understand how modifications to business processes
affected the value creation. For instance, the process and e3value models showed
stakeholders how the modified business processes affect the value interactions be-
tween key actors, and ultimately lead to more value (eg. profits) for the entire
Dutch aviation constellation.
Simultaneous development of models. In this chapter we have presented the
e3alignment iterative process via a linear structure. However, in reality the e3align-
ment process does not always follow a linear structure. Commonly the conceptual
models are often developed simultaneously and practitioners switch between con-
ceptual models at their own discretion. Such was also the case with the Dutch
aviation case study, in which the process, value, and IS perspective were developed
almost simultaneously.
Developing the conceptual models simultaneously did however not affect the
outcome of the presented e3alignment exercise (eg. alignment between the value,
process, and IS perspective). For instance, in the presented linear structure we
first aligned the process and value perspective, and the process and IS perspective
hereafter. If we would have followed the reversed order, the same key questions
would be asked (in regard to alignment within and between the perspectives), and
subsequently the same end state would be reached.
Three iterative steps to separate concerns. Creating inter-organizational busi-
ness-ICT alignment is a complex task. To this end we separate concerns by taking
multiple perspective. In addition, we separate concerns by specifying three specific
steps: elicit problems, design solutions, analyze solutions. The three steps might
sound trivial, and indeed in the Dutch aviation there was already a problem phase,
design phase, and testing phase. However, this are comprehensive “phases”, not
specific steps. Furthermore, they have a linear structure, not an iterative one.
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The strength of the e3alignment process is that it keeps things simple and pro-
vides boundaries. During the exploration phase practitioners work on a high ab-
straction level, and a large number of aspects are not yet certain. This can easily
cause confusion for stakeholders, especially when they already are considering so-
lutions before problems are properly elicited. Because each step in the e3alignment
process has a different purpose, each step limits the freedom of the practitioner.
Yet, each step simultaneously creates a situation in which the practitioner does not
have to worry about issues dealt with in the other steps. In addition, because the
steps are iterative, not everything has to be dealt with at once. During each iteration
a specific issue can be dealt with.
Chapter 7
Case Study: Mobzilli
Summary. We apply e3alignment to the Mobzilli case. In this case we ana-
lyze inter-organizational alignment within and between the strategic, value, and
IS perspective. We start with a design which includes GPS technology, but after
a number of iterations we end with a design which uses GPS triangulation tech-
nology. In contrast to the first design, the later design is also strategically and
financially sustainable.
Findings presented in this chapter are based on results from Pijpers et al.
(2008a, 2008b).
In this chapter we apply e3alignment to the Mobzilli case. The Mobzilli case
forms in many ways a contrast to the Dutch aviation case discussed in the previous
chapter. For instance, Mobzilli is a starting company, whereas the Dutch avia-
tion case provides a large industrial setting. In addition, the motivation of inter-
organizational alignment is not “process innovation”, but “product innovation”.
Mobzilli was motivated to apply e3alignment because the stakeholders wanted to
(1) design a business model, in which they are profitable, and (2) an IS architecture,
which supports the business model.
Contribution. The main contribution to the state-of-art, presented in this chap-
ter, is the e3alignment process, which provides an outline of the process for inter-
organizational alignment in the exploration phase. By including clear steps and
guidelines on how to explore alignment during the exploration phase, e3alignment
contributes to the current state-of-art.
Parts of the e3alignment process and the Mobzilli case, used to illustrate the
e3alignment process, presented in this chapter have been published in Pijpers et al.
(2008a, 2008b).
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Outline of Process of Alignment
We provide the e3alignment process’s outline for the Mobzilli case in Figure 7.1,
which is based on the outline of the e3alignment process found in Figure 6.1. Ba-
sically, figure 7.1 provides a summary of the steps we performed in the Mobizilli
case .
Figure 7.1: Outline of the e3alignment process for the Mobzilli Case
7.1 Step 0: Pre-conditions
Determining relevant perspectives. At this point in
their development, the stakeholders of Mobzilli are not
interested in the processes needed to offer their service.
Mobzilli’s key concerns are with finding a design for
their IS architecture (eg. which technologies to use?),
their business model (eg. how to create value?), and
business strategy (eg. how to survive in the long run?). Subsequently, the IS per-
spective, value perspective, and strategic perspective are of interest to Mobzilli’s
stakeholders.
Motivations for alignment. Mobzilli’s motivation for alignment is “product in-
novation”, because Mobzilli’s new service is considered an invention which need
to be commercialized. Subsequently, we start with exploring the value perspective.
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7.2 First Iteration of Exploration Cycle
7.2.1 Problem Elicitation: Valuations Missing
To elicit problems in the value perspectives we create an
e3value model (see figure 7.2). The value model is cre-
ated under a number of assumptions. Mobzilli is a start-
ing business and many choices still have to be made.
One key assumption is that Mobzilli uses satellite tech-
nology to determine the position of customers (eg. GPS
in the value model). The second key assumption is that Mobzilli offers its service
to Merchants only.
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Figure 7.2: e3value model: first design
Next, we analyze the e3value model on inter-organizational alignment issues
(see Section 4.1). We see that every need is satisfied, and that there is correct eco-
nomical reciprocity of the value objects exchanged. An interesting finding of the
presented e3value model is that the most important interaction is actually not be-
tween Mobzilli and one of the other actors, but between Merchants and Customers.
Ultimately, the Merchants are in need of more Customers and higher profits.
In addition, we use the e3value model to calculate the profitability of the ac-
tors in the constellation. However, this leads to a number of alignment issues. For
instance, we do not know the pricing model, nor do we know the success rate of
advertisements. So, we cannot valuate the value transactions between the organiza-
tions. This means that - although we model for instance a value transaction between
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Mobzilli and Merchants - we do not know if this value interaction is agreeable by
both organizations, and we do not know if the organizations are profitable (see also
Section 4.1). To create inter-organizational alignment within the value perspective,
we have to find valuations for the value transfers which all actors agree upon.
Summary. Conditions for inter-organizational alignment from a
value perspective:
• All the needs of the actors are satisfied.
• For each value object provided by an actor, the actor receives at
least one value object in return (i.e. reciprocity).
• The key actors have a positive net present value (i.e. they are
profitable).
7.2.2 Design Solutions: Pricing Models
The solution for Mobzilli’s alignment problem is an
e3value model in which the actors are profitable. The
solution is found by playing with various variables (eg.
price of the advertisement channel). After a couple of
iterations, we find numbers which result in profits for
all the key actors (due to confidentiality agreements, the
numbers can however not be presented).
Note that the e3value model itself does not change. The same actors and value
transfers are still present. What changes is that now the valuations of the value
transfers are known. This is however not graphically represented by the e3value
modeling technique.
7.2.3 Analyzing Alignment Solutions
First we determine if the proposed solutions indeed
solve Mobzilli’s alignment issues within the value per-
spective (i.e. we analyze alignment within the perspec-
tives). Second, we determine how the solutions affect
the strategic and IS perspective (i.e. we analyze align-
ment between the perspectives).
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Impact on value perspective. Originally there was no agreement between the
various actors over the valuation of the value interactions. By finding the valua-
tions, we find a situation in which all actors are profitable. So, redesigning the value
interactions results in inter-organizational alignment within the value perspective.
However, the stakeholders of Mobzilli state that although their net present value
is positive, it is considered insufficient. This might not be a direct alignment prob-
lem, but in the current situation the stakeholders feel that, as of a result of their
value interaction with the environment, the potential revenues are limited.
Impact on alignment between strategic & value perspective. The e3forces
model is presented in Figure 7.3 and is based on the e3value model in Figure
7.2. Mobzilli is again the actor under investigation. Actors or market segments
not directly related to Mobzilli have been removed from the e3value model. The
remaining actors/segments are placed in corresponding markets segments, where
these market segments can facilitate the specific value transactions between Mob-
zilli and the original actor (as discussed in section 4.2). Furthermore we include
competitor markets which offer similar services and affect both the service pro-
vided to Merchants and Customers. Note that in the e3forces model the strength of
the various business forces is not yet considered, since we still need to determine
inter-organizational alignment issues within the strategic perspective (which we do
in the next iteration).
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Figure 7.3: e3forces model: First design
The e3forces model is based on the e3value model presented in Figure 7.2. So,
if we assume that we correctly made the e3forces model, then there should be no
alignment issues between the value and the strategic perspective (see Chapter 5).
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Impact on alignment between IS & value perspective. The IS architecture is
presented in Figure 7.4. The model shows the main actors: Customers, Merchants
and Mobzilli. The model shows that the GPS module is used to retrieve the cus-
tomers location and that a central server at Mobzilli generates advertisements for
the customers based on information provided by the Merchants.
Figure 7.4: IS architecture: first design
The IS architecture is also based on the e3value model presented in Figure 7.2.
If we assume that we correctly made the IS architecture, then there should be no
alignment issues between the value and IS perspective (see Chapter 5).
7.3 Second Iteration of Exploration Cycle
In the previous cycle we found that there are no alignment issues between the
strategic and value perspective, and between the IS and value perspective. How-
ever, there still is an alignment issue within the value perspective (eg. limited
revenues for Mobzilli). Their is now a choice for the stakeholders: either stop with
the e3alignment process or to continue.
Normally we would continue with the alignment problem identified in the “an-
alyze solution” step of the previous cycle. However, Mobzilli wanted to explore
inter-organizational alignment issues in the IS perspective and strategic perspective
first. So, although we identified an alignment problem within the value perspective,
the stakeholders wish to ignore this problem for the moment and start exploring
for other alignment issues. Such is not a problem with the e3alignment process,
as long as we do not forget this particular alignment problem and eventually deal
with it.
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7.3.1 Problem Elicitation: All The Wrong Business Forces
Mobzilli’s stakeholders want to explore the strategic
and IS perspective on inter-organizational alignment is-
sues. So we start with a second iteration of the e3align-
ment process.
Alignment in the IS perspective. The IS architecture
for the Mobzilli case has been presented in the previous
iteration (Figure 7.4), and has already been discussed in Section 4.4. No alignment
issues were found then, and no inter-organizational alignment issues are found now,
which is confirmed by Mobzilli’s stakeholders.
Summary. Conditions for inter-organizational alignment from a IS
perspective:
• All information needed by actors to perform processes and cre-
ate value, is available within the other actors in the constella-
tion.
• All information can be transferred from a providing actor to the
actor needing the information.
• The information transfers are supported by appropriate tech-
nologies.
Alignment in the strategic perspective. The e3forces model for the Mobzilli
case was presented in the previous iteration. However, the strength of the various
business forces was not yet considered.
Together with Mobzilli we apply the buyer, supplier and competitor metrics
described in Section 4.2. After a few iterations we find scores we all agree upon.
According to the supplier metric the score for the supplier market Satellite Posi-
tioning is 90, mainly due to an imbalance in the market (eg. the actor GPS dom-
inates the market). This indicates a strong influence on the value object “position
coordinates” offered to Mobzilli (cf. Porter, 1980). The value object is however
free, therefore the strong influence is on the configuration of the value object (eg.
accuracy) and not on the price.
Since each customer needs to have a mobile phone with GPS - which is a
small group in the Netherlands - the buyer market Customers has the high score
of 79. Since the “advertisement channel” is not important for Merchants the score
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is also high (87). Finally, because the service is relative new there is not (yet)
much competition. Therefore the strength of the competition is considered low.
The e3forces model, including the strength of the business forces, is presented in
Figure 7.5.
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Figure 7.5: e3forces model
Overall, Mobzilli has one supplier with a strong influence on the configuration
of the service offered (eg. accuracy of the “position coordinates”). In addition,
Mobzilli has two strong business forces on the buyer side: Merchants and Cus-
tomers. Both can influence the configuration of the service offered by Mobzilli.
The influence of the aforementioned business forces does not match Mobzilli’s
business strategy “differentiation”. Such a strategy best allows for influence on the
price of the product/service, not the configuration (cf. Porter, 1980; Johnson &
Scholes, 2002).
This analysis provided the rationale needed by Mobzilli’s stakeholders. They
now understand why their initial design, with GPS technology, results in strategic
interactions which do not support their business strategy. So, on a strategic level
Mobzilli is not aligned with the organizations operating in its environment. These
insights motivated Mobzilli to make some changes.
Summary. Conditions for inter-organizational alignment from a
strategic perspective:
• The influence of the business forces in the environment of the
actor under investigation, does not conflict with the actor’s cho-
sen business strategy.
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7.3.2 Design Solutions: Different Strategic Environment
In the previous step we found that a number of busi-
ness forces have a strong influence on Mobzilli. To
this end, the stakeholders of Mobzilli are inclined to
redesign their strategic environment.
To deal with the strong supplier Satellite Position-
ing, the stakeholders chose to switch to triangulation
positioning software (unlike GPS this software works via triangulation of signal
strengths of GSM-antenna’s, making it an entirely different technical solution).
Because more organizations are active in this market, the stakeholders hope that
the influence of this market will be less in comparison to Satellite Positioning mar-
ket. So, the supplier market Satellite Positioning is replaced by the supplier market
Positioning Software. A side-effect of switching to triangulation software is that
external software developers are needed to integrate the software into the other
systems. Therefore, another market is added: “Software Developers”.
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Figure 7.6: e3forces model: first re-design
To deal with the strong buyer market Customers, the choice to use GSM trian-
gulation technology is also beneficial. Customers only need to have mobile Internet
to use the technology. So the Customer market becomes significant larger. To deal
with the other strong buyer market (Merchants), the stakeholder choose to target
a second buyer market: “Cultural Organizations” (eg. museums). As a result,
Mobzilli’s dependency on Merchants reduces, thereby reducing the Merchant’s in-
fluence on Mobzilli. Furthermore, Cultural Organizations have less alternatives to
target (foreign) customers, therefore their influence on Mobzilli is predicted to be
lower on Mobzilli than the influence of Merchants.
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The new model is shown in Figure 7.6. Note that the strength arrows of the
business forces are not given. The strength of the business forces will be deter-
mined in the next step of the exploration phase. Also note, that the need for such a
different technology was found in the strategy perspective only, not in the value or
IS perspective.
7.3.3 Analyzing Alignment Solutions
Alignment within perspectives. The e3forces model
is presented in Figure 7.7. The strengths of the busi-
ness forces are determined with the aid of the metrics
described in Section 4.2.
According to the suppliers metric the score for Soft-
ware Developers is 60, this is considered medium and
is such because of the large number of actors present in this market. The score
for Positioning Software is 80, indicating a strong force, although less than the
original score of Satellite Positioning. Furthermore, the influence is again on the
configuration and not on the price of the value object provided (the software is still
free). Using the metric for buyer markets resulted in a score of 69 for Customers,
the score decreased due to the larger population of customers with a mobile phone
than customers with a mobile phone with GPS technology. The new score for
Merchants is 78, barely being high. By adding the market Cultural Organizations,
more trading areas for Mobzilli are available. As a result, the strength of Mer-
chants is decreased (cf. Porter, 1980). For Cultural organizations the scores is 65.
The strength of Cultural Organizations is less than that of Merchants because less
alternatives are at hand for this buyer market.
In the current design of Mobzilli’s strategic environment only one strong busi-
ness forces remains. So, the proposed re-design of Mobzilli’s strategic environment
provides a strategic position which enables the execution of the chosen business
strategy (see Figure 7.7). In the presented design, the business forces have less
influence on the configuration of the service offered by Mobzilli, and thereby en-
ables the business strategy “differentiation” (cf. Porter, 1980). This notion was
supported by Mobzilli.
By carefully choosing suppliers and buyers, a strategic environment is found
which has a minimal as possible influence on the configuration of Mobzill’s ser-
vice. In comparison to the first strategic position the strength of suppliers has
decreased with 13% and the strength of buyers with 17%. Subsequently, we can
state - and are supported on this by the stakeholders - that there are currently no
inter-organzational alignment issues in the strategic perspective.
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Figure 7.7: e3forces model: first re-design, including strengths
Alignment between perspectives. The solutions proposed will have their effect
on alignment between the strategic and value resp. IS perspective. For instance,
in the new e3forces model actors are present which are not present in the e3value
model. Subsequently, the modifications proposed to the strategic perspective have
led to incorrect alignment between the strategic and value perspective.
As discussed in Chapter 5, we do not relate the strategic perspective directly to
the IS perspective, but do so via the value perspective. Since at this point the value
and IS perspective are aligned, but the value and strategic perspective are not, we
reason that the IS and strategic perspective are also not aligned.
7.4 Third Iteration of Exploration Cycle
At this point there is again a choice to be made by Mobzilli’s stakeholders. Ei-
ther they stop with e3alignment or continue exploring inter-organizational align-
ment problems. Mobzilli’s stakeholders decide to continue with exploring inter-
organizational alignment issues.
In Chapter 6 we explored alignment between the value and process perspective
in one exploration cycle, and alignment between the IS and process perspective in
the next exploration cycle. To demonstrate the versatility of e3alignment, we go
a bit faster with the Mobzilli case. We are going to analyze alignment between
the strategic and value perspective and alignment between the strategic and IS
perspective in one iteration.
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7.4.1 Problem Elicitation: Alignment Between Perspectives
Alignment between Strategy & Value If we com-
pare the e3forces model in Figure 7.6 with the e3value
model in Figure 7.2 (see also Section 5.2), then we see
a number of differences: (1) The actor Software Devel-
oper is not present, nor are the actors Positioning Soft-
ware and Cultural Organizations; (2) The value transac-
tions between these three actors and Mobzilli are not modeled; (3) In the e3value
model the actor GPS is present, yet this actor is no longer present in the e3forces
model.
Summary. From a conceptual modeling point of view, the value and
strategic perspective are aligned if and only if:
• Each business force in the e3forces model can be mapped to an
actor/market in the corresponding e3value model.
• The value transactions in the e3forces model have an equivalent
value transaction in the corresponding e3value model.
Alignment between strategic & IS perspective. Due to the conceptual gap be-
tween both perspectives, we cannot directly determine alignment problems be-
tween the strategic perspective and IS perspective. So, we must explore alignment
between the strategic and IS perspective via the value perspective.
However, at this point it is already very clear that the strategic and IS perspec-
tive are not aligned: the IS architecture (Figure 7.4) is made with the assumption
that GPS technology is used, while the e3forces model (Figure 7.6) assumes trian-
gulation technology. As a result actors and interactions are present in the e3forces
model which are not present in the IS architecture. Since we already have elicited
the alignment problems between the strategic and IS perspective, it is not neces-
sary to elicit the alignment problems between the strategic and IS perspective via
the value perspective.
Remember that e3alignment should be used during the exploration phase. Dur-
ing the exploration phase time is limited. So if it is not required to make all kinds
of models and waist time, then don’t do so.
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7.4.2 Design Solutions: Change Positioning Technology
In the previous step we elicited two alignment problems
within the Mobzilli case: (1) the strategic and value per-
spective are not aligned, and (2) the strategic and IS
perspective are not aligned. To this end, we search in
collaboration with Mobzilli’s stakeholders for solutions
which will align the strategic perspective with the value
resp. IS perspective.
Aligning strategy & value. The solution is a redesign of the original e3value
model. The new e3value model is presented in Figure 7.8. As can be seen, there
are three new entities: the actors Software Developers and Positioning Software,
and the market segment Cultural Organizations, which acquires the advertisement
channel from Mobzilli.
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Figure 7.8: e3value model: re-design
Aligning strategy & IS. We need to redesign the IS architecture to restore align-
ment with the e3forces model. However, we do not know the direct relationship
between IS architectures and e3forces models. We do know the relationship be-
tween e3forces models and e3value models, and between e3value models and IS
architectures. So to align the IS architecture and e3forces model, we first need to
make an e3value model based on the e3forces model. Luckily we just did so (see
Figure 7.8).
Figure 7.9 shows the new IS architecture, which is based on the new e3value
model (see also Section 5.4). As we can see, GPS is no longer used, which is a
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Figure 7.9: IS architecture: re-design
direct result from the strategic choice of Mobzilli to provide their location based
advertisement service to a larger customer market (see previous exploration cycle).
Instead the GSM module is called to provide the signal strengths of different GSM
antenna, which are used to determine the location of the customer. The choice
for triangulation requires an extra component to be added to Mobzilli’s IS, “po-
sitioning”. Note that only one possible solution is modeled, but more exist. For
instance, the computation could also occur within the Java applet present on the
mobile phone. Basically it is a question of centralizing the computation to Mob-
zilli’s server (greater server load) or decentralizing the computation (modifications
more difficult). Which option to choose, should be explored in the next step: ana-
lyzing alignment solutions.
7.4.3 Analyzing Alignment Solutions
Alignment in the value perspective. The e3value
model shows that all needs are met and that there is
reciprocity of value objects exchanged. Both results in-
dicating that the interactions in the value perspective
are aligned. Next we determine the net value flow of
the key actors. We use the original valuations and vary
them slightly (eg. price of the advertisement service is lower for Cultural Orga-
nizations). We easily find that the net value flow of Mobzilli, the Merchants and
the Cultural Organizations is positive. Again, due to confidentiality agreements we
cannot provide the actual numbers.
Remember that after the first exploration cycle the stakeholders of Mobzilli
considered their net value flow too low. Although we saw this as an inter-organizat-
ional alignment issue, it was ignored for the moment. Mobzilli’s stakeholders
wanted to explore other alignment issues first. It turns out that the new net value
flow of Mobzilli is substantially higher than after the first exploration cycle. This
was much to the satisfaction of Mobzilli’s stakeholders. So in the end, we actu-
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ally solved - by redesigning the strategic, value and IS perspective - a previously
identified alignment problem also.
Summary. Conditions for inter-organizational alignment from a
value perspective:
• All the needs of the actors are satisfied.
• For each value object provided by an actor, the actor receives at
least one value object in return (i.e. reciprocity).
• The key actors have a positive net value flow (i.e. they are prof-
itable).
Alignment in the IS perspective. The IS architecture shows a number of new
information exchanges and technologies. In addition, two solutions are consid-
ered: (1) compute the location of a customer on a server, or (2) compute the lo-
cation on the mobile phone of the customer. So we ask for both solutions: are
the information interactions aligned, and does the combination of these exchanges
and technologies still lead to the desired service of location based advertisement?
For both solutions we see that there are sources for the information needed (eg.
GSM module), and that appropriate technologies are used. So, for both solutions
no inter-organizational alignment problems are identified. Furthermore, the stake-
holder (and some additional experts) confirm that both IS architectures provide the
service of “location based advertisement”.
Summary. Conditions for inter-organizational alignment from a IS
perspective:
• All information needed by actors to perform processes and cre-
ate value, is available within the other actors in the constella-
tion.
• All information can be transferred from a providing actor to the
actor needing the information.
• The information transfers are supported by appropriate tech-
nologies.
Because for both options no alignment issues are identified, both solutions are
viable as seen from an inter-organizational alignment point of view. Which op-
tion to chose therefore depends on other facts (eg. server capacity, mobile phone
processors, etc.) and is to the discretion of the stakeholders.
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Alignment between the strategic and value perspective. The business forces
in the e3forces model can be mapped to actors and market segments in the e3value
model. In addition, the value transactions in the e3forces model can be mapped to
value transactions in the e3value model. So, no alignment problems exist between
the strategic and value perspective.
Summary. From a conceptual modeling point of view, the value and
strategic perspective are aligned if and only if:
• Each business force in the e3forces model can be mapped to an
actor/market in the corresponding e3value model.
• The value transactions in the e3forces model have an equivalent
value transaction in the corresponding e3value model.
Alignment between the value and IS perspective. The actors in the IS architec-
ture are a subset of the actors in the e3value model. In addition, each information
exchange can be linked to a value transfer in the e3value model. Subsequently,
there are also no alignment problems between the IS and value perspective. And
since the value perspective is aligned with both the strategic and IS perspective, the
strategic and IS perspective are aligned also.
Summary. From a conceptual modeling point of view, the value and
IS perspective are aligned if:
• The actors in the IS architecture are a subset of the actors in the
corresponding e3value model.
• The information exchanges can be linked to a value transfer in
the corresponding e3value model.
7.5 Discussion
Motivation to change technology comes from strategic considerations. Orig-
inally Mobzilli intended to use GPS technology for their location based advertise-
ment service. During the analysis of the corresponding constellation, no alignment
issues where found in the value and IS perspective. This indicates that from a
“value” and “IS” point of view there are no reasons not to use GPS technology.
7.5. Discussion 121
However, the strategic perspective showed that using GPS technology would lead
to an undesired strategic position (eg. consumers too powerful).
Mobzilli’s stakeholders already had a hunch that using GPS technology would
not match their business strategy, but the analysis with e3forces provided ratio-
nale, grounded on theory, as to why GPS technology did not match their business
strategy. In the end, this rationale motivated Mobzilli to switch from GPS to trian-
gulation technology.
Besides eliciting the alignment problems, e3forces also enabled Mobzilli’s stake-
holders to design and analyze solutions for the identified problems. The stake-
holders pointed out that the ability to easily compare various solutions designs is
especially useful.
Fully comprehend business strategy. The e3forces model helped Mobzilli un-
derstand the effects of business forces on their business strategy. However, we
must point out that these insights are only the tip of the iceberg. To fully un-
derstand “business strategy” and related concepts, much more is needed than an
e3forces model (in-depth comprehension of Porter’s work on business strategies for
instance). In addition, the e3forces modeling technique sides with the “external”
school of business strategy, neglecting the “internal” school (eg. core competences
(see eg. Johnson & Scholes, 2002)).
The fact that e3alignment (of which e3forces is part) only skims the tip of the
“business strategy” iceberg is however not a limitation. e3alignment is designed for
the exploration phase, in which time and resources are limited. There is no room
to go into detailed and elaborate discussions regarding an organization’s business
strategy. Taken this into account, e3alignment still provides meaningful insights
into an organization’s business strategy. As demonstrated in this chapter, and con-
firmed by Mobzilli’s stakeholders, e3alignment does indeed provide meaningful
insights (eg. it motivated Mobzilli to change their key technology).
Varying financial numbers for profitability. At the start of the e3alignment ex-
ercise, Mobzilli’s stakeholders had not yet chosen a pricing model for their service.
Basically a large number of (key) financial variables were still open. From e3align-
ment point of view, financial issues are related to value. Subsequently, e3alignment
abstracts away from other issues (eg. processes) and takes a value perspective on
the matter at hand.
To elicit the aforementioned issues, and design solutions, e3alignment utilizes
the e3value technique. The e3value technique provided Mobzilli insight into the
flow of money, and allowed them to play with financial variables. Even without
the e3value tool, the stakeholders were able to quickly determine the effects of
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increasing/decreasing prices, or even changing the entire pricing model (eg. yearly
price vs. pay-per-view). Ultimately, after playing with the variables a bit, Mobzilli
was able to determine the preferred price margins and pricing model.
Elicit how value is create in a constellation. Taking a value perspective had
another benefit. The e3value model showed the stakeholders that the most impor-
tant value interaction is not between Mobzilli and another actor, but between Mer-
chants and Customers. Ultimately, the advertisement channel offered to Merchants
should lead to an increase in sales for the Merchants (i.e. customers buy more).
This insight, in combination with financial findings, allowed Mobzilli to improve
their sales pitch. Mobzilli could now demonstrate that if a Merchant invests X in
the advertisement channel sales would increase Y% (a few assumptions taken into
account).
Separation of concerns. Mobzilli’s stakeholders were not interested in (busi-
ness) processes. Their main concerns were with a proper business model and IS
architecture. Although the e3alignment framework includes a process perspective,
it is not obligatory to include this perspective. As demonstrated with the Mobzilli
case, it is possible to explore inter-organizational business-ICT alignment without
considering business process and still end up with meaningful insights. Such is
possible because of two reasons. First, each perspective has clear boundaries. Sub-
sequently alignment issues are isolated to a single perspective, and solutions can
be designed within the confines of that perspective. Second, because the value per-
spective is the central factor in the e3alignment framework, it is possible to align
the IS, value and strategic perspectives without considering the process perspective.
Simultaneous development of models. As pointed out in the previous chapter,
the order in which alignment problems are dealt with is not important, as long as
each alignment issue is eventually deal with. Two examples from the Mobzilli
case supports this notion. First, in the third cycle we dealt with two alignment
problems simultaneously. Would we have dealt with them one by one, the same
final configuration would have been reached (which we validated). Second, after
the first cycle we ignored an alignment problem, only to have it solved later. A
quick analysis with Mobzilli’s stakeholders revealed that if we had tackled this
alignment problem first, we still would have found the same final configuration.
Chapter 8
Case-study: Spanish Electricity
Summary. We apply e3alignment to the Spanish electricity industry. In this
case we analyze inter-organizational alignment within and between the value,
process, and IS perspective. The goal is to find a design for the Spanish elec-
tricity industry in which Distributed Energy Resources (DER) are implemented
both financially and technically feasible. During the application of e3alignment
we design various pricing models for the implementation of DERs. In addition,
we analyze multiple designs to deal with imbalance caused by DERs.
Findings presented in this chapter are based on results from Pijpers et al.
(2009a, 2009a).
In this chapter we apply e3alignment to the Spanish electricity industry. We
will focus on inter-organizational alignment issues related to the implementation
of Distributed Energy Resources (DER) in the Spanish electricity industry. More
specifically, we focus on a specific type of DER: Combined Heat Power devices
(CHP). The stakeholders in the Spanish electricity industry wish to find a finan-
cially and operational feasible implementation of CHPs.
Contribution. The main contribution to the state-of-art, presented in this chap-
ter, is the e3alignment process, which provides an outline for the process of inter-
organizational alignment. By including clear steps and guidelines on how to ex-
plore alignment, e3alignment contributes to the current state-of-art.
Parts of e3alignment and the Spanish electricity cases study presented in this
chapter, have been published in Pijpers et al. (2009a, 2009a).
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Figure 8.1: Outline of the e3alignment process for the Spanish electricity
case
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8.1 Current Situation
IS perspective. The IS architecture is presented in 8.2, and is the same IS ar-
chitecture as used by the stakeholders. The IS architecture shows the exchanges
of information between the organizations in the Spanish electricity industry. For
instance, the model shows that both Suppliers and Producers trade at OMEL by
placing bids and offers. We also see that OMEL provides market clearance (eg. the
price of the electricity). Furthermore, OMEL and REE synchronize their informa-
tion systems (“SIOM” en “SIOS”) such that REE can check the technical integrity
of the electricity system and provide production schedules.
Figure 8.2: IT Architecture current situation
Process perspective. We present the process model in Figure 8.3. Because the
main concerns of the stakeholders are with the financial effects, the focus of the
process model is on the exchange of electricity and money. Complex issues such
as solving imbalance have been simplified.
The UML activity diagram shows that Consumers request electricity from Sup-
pliers. The Supplier trade at OMEL, where Producers offer electricity. The model
also shows that OMEL provides market clearance, and REE technical clearance.
Ultimately Consumers receive electricity, for which they pay.
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Figure 8.3: UML activity diagram current situation
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Value perspective. In Figure 8.4 the e3value model for the Spanish electricity
industry is presented. The e3value model shows that Consumers obtain electric-
ity from Suppliers in exchange for money (a). In addition, the model shows that
suppliers acquire electricity from the electricity market controlled by OMEL (b).
Both Producers and Suppliers sell electricity at OMEL (c). Suppliers do so when
they have bought a surplus of electricity. Finally, the model shows that REE (TSO)
collects money from Producers and Suppliers who have caused imbalance (d).
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Figure 8.4: The e3value model shows the current situation, in which
consumers only consume electricity.
Important notice: The Spanish electricity industry is a complex setting
and has tested the boundaries of the conceptual modeling techniques. Pre-
senting conceptual models according to the exact specifications of the vari-
ous techniques would add unnecessary complexity. To this end, we present
slightly modified conceptual models; important aspects are high-lighted
and irrelevant complex issues are simplified.
8.2 Step 0: pre-conditions
Relevant perspectives. First, we determine which
perspectives to take into account. The stakeholders de-
cided that the following perspectives are of interest: the
IS perspective, the process perspective, and the value
perspective. Subsequently the strategy perspective is
not considered.
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Motivation for alignment. Second, we determine the motivation for starting the
e3alignment process. The motivation to explore inter-organizational alignment is
product innovation. A new technology needs to be commercialized: CHP devices.
This means that the CHPs not only need to be technically integrated in the electric-
ity power system, but must also be financially feasible. Therefore, the first step is
to understand how the integration of a CHP leads to value creation within the value
perspective.
8.3 First Iteration: Implement CHPs
8.3.1 Elicit Problems: What To Do With CHP Electricity?
In contrast to Figure 8.4, the e3value model in Fig-
ure 8.5 has a second group of consumers: “Consumers
with CHP”. This market segment does not only con-
sume electricity, it also produces electricity (annota-
tion “e”).
In the e3value model this is represented by a value
activity in which a CHP produces electricity. In the cur-
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Figure 8.5: The e3value model shows that consumers themselves consume
the electricity produced by CHPs.
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rent model this electricity is consumed by the organization itself, modeled by a
value activity “Consumption” (f). For clarity reasons, one supplier has been iso-
lated. This supplier is however no different from other suppliers.
If we analyze the value model in Figure 8.5, then we find an alignment issue
between Consumers with CHP and Supplier. Currently, Consumers with CHP can
only consume the electricity produced by the CHP. Although this saves money
because less electricity needs to be obtained from the supplier, Consumers with
CHP cannot sell the electricity produced by the CHP. Consumers with CHP would
like to have such an interaction with Supplier, because selling the electricity will
allow the Consumers with CHP to generate more value (i.e money). If Consumers
with CHP cannot interact with their environment as they would like to, then there
is an inter-organizational alignment problem.
Summary. Conditions for inter-organizational alignment from a
value perspective:
• All the needs of the actors are satisfied.
• For each value object provided by an actor, the actor receives at
least one value object in return (i.e. reciprocity).
• The key actors have a positive net present value (i.e. they are
profitable).
8.3.2 Design Solutions: Sell The CHP Electricity
Sell surplus. The first solution is that Consumers
with CHP sell the surplus of electricity produced (see
figure 8.6(a)). In this case, the Consumers with CHP
only sell the electricity which they do not consume
themself (the CHP production is higher than the orga-
nization’s consumption).
In figure 8.6(a) this is represented by value transfer (a), in which electricity is
sold to a Supplier, and the OR-port (b), which shows that the CHP either provides
electricity to the organization itself or to the Supplier. This transaction was not
found in Figure 8.4. It is important to understand that the valuation of the electricity
offered by the Consumers with CHP to the Supplier no longer has to equal the price
of electricity bought.
130 Chapter 8. Case-study: Spanish Electricity
 [MONEY]
 [Electricity]
 [Imbalance  settlement]
 [Imbalance fee]
 [Imbalance fee]
 [Imbalance  settlement]
 [MONEY]
 [Electricity]
 [Electricity]
 [MONEY]
 [Electricity]
 [Electricity]
 [MONEY]
 [Imbalance fee]
 [Electricity]
 [MONEY]
 [Tech. clearance]
 [Market clearance]
 [MONEY]
 [Electricity]
(a) Only sell the surplus of electricity.
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(b) Sell all the electricity produced.
Figure 8.6: The e3value models show two options for selling electricity
produced by CHPs.
Sell All. The second solution is to sell all electricity produced to the Supplier.
Consumers with CHP do not consume the electricity produced by the CHP, they
only sell the electricity. This is modeled in Figure 8.6(b). In this model the depen-
dency between value transfers (a) and (b) no longer exists. So, the valuation of the
electricity provided by Consumers with CHP to the Supplier does not have to equal
the price of electricity bought. The difference with figure 8.6(a) is that now value
transfers (a) and (b) can occur simultaneously, while in Figure 8.6(a) this cannot.
8.3.3 Analyzing Alignment Solutions
Impact on alignment within perspectives. The
problem was that the electricity generated by a CHP
could not be sold. If we analyze the new e3value model
(Figure 8.6), we see that the consumer with CHP can
now sell their electricity to Supplier. However, the val-
uation (eg. price) of the electricity transfered from the
Consumers with CHP to the Supplier is not yet considered. So there still is an
alignment issue in the value perspective (see section 4.1).
Impact on alignment between perspectives. At this point we should analyze if
the value, process, and IS perspective are still aligned (do they still represent the
same constellation at hand?). However, for clarity reasons we do not discuss this
at the moment. We will first discuss additional alignment issues within the value
perspective. Hereafter, we will analyze alignment between the perspectives.
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8.4 Next Iteration: Sell CHP Electricity
The stakeholders decide to choose the solution “sell all electricity produced”. There-
fore we do not continue exploring the second solution. The “sell all” option was
chosen because this option leads to the highest revenues for Consumers with CHP
(financial calculation support this claim). Subsequently, we continue with analyz-
ing the option “sell all CHP produced electricity” on additional alignment issues.
8.4.1 Elicit Problems: The Price of CHP Electricity
Price of CHP electricity. Although Consumers with
CHP can now sell the electricity to the Supplier, Con-
sumers with CHP only receive what the Supplier is will-
ing to pay. Obviously, the maximum the Supplier is
willing to pay, is the market price. Otherwise the Sup-
plier would have acquired the electricity elsewhere (e.g.
at OMEL for the market price). So, although Consumers with CHP can sell their
electricity to the Supplier, there is still an alignment issue between the Consumers
with CHP and Supplier. The revenues created with CHP-electricity are insuffi-
cient for the Consumers with CHP. Therefore, operating the CHP is currently not
economically sustainable.
Imbalance. There is a second issue related to selling electricity: imbalance. If
an organization starts providing electricity to the electricity grid, fluctuations occur
(i.e. imbalance). Since the organization is the source of the imbalance, it has to
pay an imbalance fee. Imbalance is not yet considered in the current e3value model
for Consumers with CHP. However, imbalance is a complex aspect of electricity
systems. Therefore, we discuss the solutions dealing with imbalance in the final
sections of this chapter.
8.4.2 Design Solutions: Subsidy or OMEL
Subsidy. The proposed solution is to subsidize gener-
ation of CHP-electricity. Consumers with CHP will not
only receive a certain price for their electricity. In addi-
tion they will receive subsidy, which is provided by the
Spanish government. This is modeled in Figure 8.7 an-
notation (a). Here an unknown actor (given the generic
name “government”) provides subsidy every time Consumers with CHP sell elec-
tricity.
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Figure 8.7: The e3value model shows that Consumers with CHP receive
subsidy when they sell electricity.
Direct trading at OMEL. In stead of selling the electricity produced with a
CHP to a Supplier, the organization could sell the electricity directly at OMEL
(this option is however only possible for larges CHP devices). Trading direct at
OMEL will be discussed in section 8.7 for clarity reasons.
8.4.3 Step 3: Analyze Alignment Solutions
Impact on alignment within value perspective. As
proposed, Consumers with CHP now receive subsidy
from the actor “Government”. This solves the align-
ment issue that Consumers with CHP do not receive
enough money. There are however a number of prob-
lems related to this solution. First, at this point it is
unknown who provides the subsidy. Second, it is unknown where this actor gets
its funding from. There is also a third problem, the exact configuration of the sub-
sidy is unclear (e.g. how is the subsidy calculated?). So although there is a value
transfer between Consumers with CHP and Government, the configuration of the
transfer is not yet aligned.
8.5. Next Iteration: Comisio´n Nacional de Energ´ia 133
Summary. Conditions for inter-organizational alignment from a
value perspective:
• All the needs of the actors are satisfied.
• For each value object provided by an actor, the actor receives at
least one value object in return (i.e. reciprocity).
• The key actors have a positive net present value (i.e. they are
profitable).
8.5 Next Iteration: Comisio´n Nacional de Energ´ia
Until now we have consequently elicited alignment problems, designed solutions,
and analyzed these solutions. Yet, in practice it is very well possible to go through
the motions a bit faster, which we demonstrate in this section.
Alignment issues. In the previous iteration, various alignment issues were found:
• It is unknown which actor will provide subsidy. Currently the actor is labeled
“government”, but a more concrete actor has to be found to perform the task
of providing subsidy.
• It is also unknown from where the actor replacing “government” is going to
get its funding needed to pay subsidies to Consumers with CHP.
• The configuration of the subsidy is unknown. Although Consumers with
CHP receive subsidy, the amount of subsidy is still unknown.
Solution: subsidy is provided by the Comisio´n Nacional de Energ´ia. The so-
lution is found by analyzing, with the aid of the process model (Figure 8.3), if
one of the existing actors is able to provide the subsidy. However, the analysis
shows that none of the current actors can perform these processes. So a new actor
is added to the constellation: Comisio´n Nacional de Energ´ia (CNE). CNE is con-
cerned with acquiring funding for subsidies and paying subsidies to Consumers
with CHP. CNE is included in the e3value model in Figure 8.8.
Solution: the funding of CNE comes from Suppliers. Adding CNE creates an
additional inter-organizational alignment issue in the value perspective: to be able
to provide subsidy, CNE needs to get funding from somewhere. To solve this issue,
a new e3alignment iteration would be needed. However, we skip this iteration and
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directly show the solution: CNE receives its funding from Suppliers. The value
model presented in Figure 8.7 shows that CNE now provides subsidy to Consumers
with CHP annotation (a) and receives funding from the suppliers annotation (b).
Solution: fixed price or fixed subsidy. The last problem is the configuration of
the subsidy. Two solutions are considered for the configuration of subsidy:
• The first option is to get a fixed price for “CHP-generated electricity”. This
price is calculated by summing the market price for “normal electricity”, for
that moment and the subsidy for renewable (CHP) electricity. The market
price of electricity is however variable, since OMEL calculates the market
price of electricity six times in a day. Therefore, in order to have a constant
price for “CHP-electricity”, the subsidy must also be variable.
• The second option is to get a fixed subsidy option added to the variable
market price for “normal electricity”. In this case the total amount of money
received for CHP-electricity is variable.
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Figure 8.8: The e3value model shows that Consumers with CHP now
receive subsidy from CNE for electricity produced.
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For both options no graphical modifications are made to Figure 8.8. Both op-
tions are modeled as a value transaction between CNE and Consumers with CHP,
and are reflected by changing the pricing formulas of the “subsidy”-exchange. To
validate both subsidy configurations, we made various calculations. The calcula-
tions show that which subsidy design is best, depends on the a number of variables
(eg. output of CHP, time of output, etc). For some organizations a fixed bonus is
best, while for others a fixed price is best.
Analyze alignment solutions. Normally, we would analyze the impact of the
proposed solutions on the inter-organizational alignment within the value perspec-
tive. However, the stakeholders are satisfied with the solutions found, and did not
wish to continue with the e3alignment process for these specific issues.
8.6 Next Iteration: Align Perspectives
At this point we are at annotation 4 in the alignment process (Figure 8.1). Dur-
ing the first e3alignment iteration we identified problems concerning alignment
between the value, process, and IS perspective. Since we have not dealt with these
alignment problems, we do so now.
8.6.1 Elicit Problems: Value vs. Processes vs. IS
Alignment between value & IS perspective. We
compare the e3value model in Figure 8.8 and the IS ar-
chitecture in Figure 8.2. We find that if an actor wishes
to sell electricity produced by a CHP, the actor has to
inform the Supplier how much electricity is produced.
Currently there is no such source of information within
the IS architecture. Only information regarding the amount of electricity consumed
is modeled in the IS architecture (see Figure 8.2).
Summary. From a conceptual modeling point of view, the value and
IS perspective are aligned if:
• The actors in the IS architecture are a subset of the actors in the
corresponding e3value model.
• The information exchanges can be linked to a value transfer in
the corresponding e3value model.
136 Chapter 8. Case-study: Spanish Electricity
In addition, in the e3value model an actor is present which is not found in
the IS architecture: CNE. For CNE to perform its task (provide subsidy), CNE’s
information system needs to be connected to the other information systems in the
electricity power system. Currently this is not the case, since both CNE and its
interaction with Consumers with CHP are not present in the IS architecture.
Alignment between value & process perspective. We compare the e3value model
in Figure 8.8 and the process model in Figure 8.3. We find that (1) a new actor
is present in the e3value model (CNE), which is not present in the process per-
spective; (2) value exchanges are present in the e3value model, which cannot be
mapped to processes and exchanges in the process perspective. For instance, no
equivalent object exchange for the value transaction between Supplier and Con-
sumers with CHP is found in the process model.
Summary. From a conceptual modeling point of view, the value and
process perspective are aligned if and only if:
• All actors/segments in the e3value model have an equivalent
“swimlane” in the corresponding activity diagram.
• The value transactions in the e3value model can be mapped to
a set of object exchanges in the corresponding activity diagram.
8.6.2 Design Solutions: Align Value, IS, and Processes
Aligning the value and IS perspective. The first
problem is the lack of an information source for the
amount of electricity produced by a CHP. To this end,
the stakeholders propose to include a two-meter system
in the IS architecture (see Figure 8.9. The two-meter
system measures (1) the total amount of electricity con-
sumed by an organization, and (2) the total amount of electricity produced by the
CHP of that same organization. The source is located within the Consumers with
CHP and the information is transferred to the Supplier. Currently this information
is transferred manually, meaning an actual person has to read the meters. In the
future this issue might be solved, but at this point the issue is not of interest.
To solve the second alignment problem (the actor CNE cannot exchange infor-
mation with other organizations), the IS perspective is modified by including CNE
and its information systems, as well as the interactions between CNE and the other
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Figure 8.9: IT Architecture: CNE included
actors (see figure 8.9). In the new architecture CNE acquires information from the
Consumers with CHP on the amount of electricity produced by the CHP.
Aligning the value and process Perspective. The actor CNE is included in the
process model (see Figure 8.10). In addition, it is modeled that Consumers with
CHP receive subsidy from CNE, and that CNE collects money from Suppliers. Fi-
nally, the process model now also shows that Consumers with CHP supply electric-
ity to Supplier, for which the Supplier pays (the interactions between Consumers
with CHP and Supplier in Figure 8.10)
8.6.3 Step 3: Analyze Alignment Solutions
If we compare the value, process, and IS perspective,
we find that the perspectives represent the same con-
stellation at hand. This means that there is alignment
between the perspectives. Furthermore, if we analyze
alignment within the process and IS perspective, we do
not find inter-organizational alignment issues,
138 Chapter 8. Case-study: Spanish Electricity
Figure 8.10: UML activity diagram: CNE included
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However, additional alignment issues still exist in the value perspective (eg.
imbalance). In addition, a second solution was found to increase the revenues of
CHP generated electricity; sell directly at OMEL. To this end, we continue with
e3alignment.
8.7 Next Iteration: Sell Directly At OMEL
By now we are at annotation 5 in the Spanish electricity’s process of alignment
(see Figure 8.1). In section 8.4 we identified that the price of electricity produced
is insufficient for Consumers with CHP. The solution discussed so far is to provide
subsidy along with CHP-electricity. Yet, there is an alternative/complementary
solution: sell electricity directly at OMEL. We have waited with analyzing this
solution, because the solution can coexist with the “subsidy” solution.
8.7.1 Design Solutions: Skip The Middleman
The model in Figure 8.11 describes the situation in
which Consumers with CHP sell their electricity di-
rectly at OMEL. The main difference with Figure 8.8, in
which the electricity is sold to Supplier, is that Supplier
has been removed as a middleman. Note that in this
model Consumers with CHP can choose to buy elec-
tricity at either OMEL or still via a Supplier.
Adjust Processes and IS Perspective also
Again we fast forward a bit. After modifying the value perspective, we should have
analyzed the impact on the other perspectives first. If doing so, we would have
found that the perspectives are not aligned. Subsequently, an additional iteration
would be necessary to redesign the IS and process perspective. However, we fast
forward a bit, and show the modified IS architecture resp. process model.
Adjusted IS perspective. The IS architecture in 8.12 provides the new situation
from an IS perspective. Consumers with CHP interact with OMEL in the same
way as Producers do; both produce electricity and sell this at OMEL. Subsequently,
the same information is exchanged between Consumers with CHP and OMEL as
between Producers and OMEL (eg. bids and offers). For Consumers with CHP to
do so, they need to install special software (labeled “OMEL software”) and need
to have Internet access, but otherwise no modifications have to be made to the IS
architecture.
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Figure 8.11: The e3value model shows that Consumers with CHP sell their
“CHP” electricity directly at OMEL.
Figure 8.12: IT Architecture: Sell Direct at OMEL
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Adjusted process perspective. We present the updated process model in Figure
8.13. This time Consumers with CHP trade directly at OMEL and subsequently
makes bids/offers. Hereafter they receive a market clearance and production sched-
ule. The consumer with CHP receives money and subsidy for the electricity pro-
duced with the CHP.
8.7.2 Analyze Alignment Solutions
Impact on the value perspective. To validate the
benefits of selling electricity directly at OMEL, we per-
form a number of financial calculations. The results
show that higher profits can be made in comparison to
selling electricity to Suppliers. We use “can”, because
trading electricity is by default not easy, meaning that it
can also result in lower profits than expected.
In addition, if an organization starts trading at OMEL, he/she becomes imbal-
ance responsible. This means that the organization has to pay a fee when it causes
imbalance or receives money when it aids in reducing imbalance. These financial
consequences are not yet modeled within the value model. This means that there
is incorrect alignment within the value perspective, which of course needs to be
resolved (which will be done in the next sections).
Impact on the process perspective. Although the process model in Figure 8.13
appears correct, there is actually an alignment issue. In the current design, an
organization with CHP has to provide projections to OMEL. This is not an easy
task and the organization might not have the resources or knowledge to do so.
Subsequently, the question arises whether the organization should perform such an
activity or that it should be outsourced to a specialized organization.
Although we do not elaborate on this, the issue is mentioned to show that the
process model is made for a purpose: analyze if there are alignment problems.
Would the process model not have been analyzed, then the issue would not have
been identified.
Summary. Conditions for inter-organizational alignment from a
process perspective:
• The order of the processes and exchanges is correct.
• Each actor is able to execute its processes.
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Figure 8.13: UML activity diagram: Sell Direct at OMEL
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Impact on the IS perspective. No alignment issues were found in the IS per-
spective.
8.7.3 Stakeholders Choice
Together with the stakeholders we designed and analyzed two solutions: (1) sell
the electricity to a Supplier, and (2) sell the electricity at OMEL. Both the solutions
have correct inter-organizational alignment within each perspective and between
the perspectives.
The stakeholders chose to allow both solutions. Such is not a problem, because
both solutions have correct inter-organizational alignment. So Consumers with
CHPs can decide for themselves if they wish to sell the electricity to a supplier or
at OMEL.
8.8 Next Iteration: Imbalance
At this point we are at annotation 6 in the alignment process of the Spanish electric-
ity case (Figure 8.1). Until now, we have intentionally ignored an import alignment
issue: imbalance. If a Consumer with CHP starts producing and selling electricity
they will cause imbalance. As we explained earlier, imbalance in the electricity
system costs money to resolve and someone has to pay for this. We have ignored
this issue with a reason, because it is easier to deal with this issue after we have
resolved a number of minor issues (eg. finding CNE, subsidy configuration and
determining to whom to sell the electricity).
8.8.1 Elicit Problems: How To Deal With Imbalance?
Imbalance. At all times the amount of electricity pro-
duced should match the amount of electricity consumed
to avoid power fluctuations. However, if projections of
consumption or production are incorrect - which is nor-
mal -, there is “imbalance”. To resolve this imbalance,
production has to be increased, decreased, or generated
in different locations. The imbalance within an electricity grid is monitored by the
Technical System Operator (TSO). If production needs to be lowered, then the TSO
informs (large) Producers to lower their production. If more electricity is required,
the TSO informs Producers to increase production. To this end, Producers have to
keep reserves.
If a Producer or Supplier causes imbalance they have to pay an imbalance
penalty. If they help resolve imbalance, they receive an imbalance bonus. The
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TSO is responsible for logging who causes and helps resolve imbalance issues,
and determines who gets an imbalance penalty/bonus.
CHP’s and Imbalance. So what is the relationship between CHP’s and imbal-
ance? If an organization produces electricity irregularly, as with a DERs, then
electricity is suddenly “pumped” in to the electricity grid. If this was not expected
by the TSO, then the CHP creates imbalance. If an organization, such as a Con-
sumer with CHP, causes imbalance, then the organization has to pay an imbalance
fee. Just like any other imbalance responsible party.
Currently, imbalance has not been considered yet. The focus has been on the
financial effects of CHPs. However if Consumers with CHP cause imbalance, they
have to pay imbalance fees. This results in a situation in which a CHP not only
generates money, but also costs money.
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 [Imbalance  settlement]
 [MONEY]
 [Electricity]
 [Electricity]
 [MONEY]
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 [Electricity]
 [Imbalance fee]
 [Imbalance  settlement]
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Figure 8.14: The e3value model shows that Consumers with CHP are now
also imbalance responsible.
How Consumers with CHP are imbalance responsible depends on a number of
factors. In the previous sections it was discussed that Consumers with CHP can
sell their electricity to Suppliers or directly at OMEL. If Consumers with CHP sell
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their electricity to Suppliers, it depends on their contract with the Supplier how
they are imbalance responsible. It is possible that a lower price is negotiated in
exchange for no imbalance fees. It is also possible that penalties are forward by the
Supplier to Consumers with CHP. If a Consumer with CHP sell directly at OMEL,
then the Consumer with CHP is directly imbalance responsible.
Imbalance in the value perspective. To illustrate the problem from a value per-
spective, we present the e3value model from Section 8.7 again (see Figure 8.14),
but now the imbalance settlement between the TSO and Consumer with CHP is
highlighted (a). Basically, the TSO has a need for imbalance settlements, which is
collected from the imbalance responsible parties (now including Consumers with
CHP). Yet, how the Consumers with CHP deal with this responsibility is unknown
(which is an alignment issue).
Designing solutions. In the next sections three different solutions will be pre-
sented for the imbalance problem described above. For each solution we discussed
the solution, and analyzed the consequences of the solutions. In addition, we only
consider the value perspective and IS perspective. The process perspective is not
considered because the stakeholders believe that no relevant consequences for the
process perspective will be found.
8.8.2 First Solution: Do Nothing
The first solution is to accept the imbalance responsibility, and pay the imbalance
settlement. The idea is that an imbalance responsible party simply has to pay for
causing imbalance, and thereby has to accept a lower profit margin on the electric-
ity produced by the CHP. If we consider this solution, the value model is almost
the same as in Figure 8.14, the difference is that in Figure 8.15 the imbalance
settlement is now correctly related to the CHP with in Consumers with CHP anno-
tation (a).
Analyze Solutions - Impact on Value and IS Perspective
Alignment within the value perspective. The modifications made have finan-
cial consequences for the actors in the Spanish electricity industry. Consumers
with CHP now also pay imbalance penalties. Yet, the penalties are controlled by
the TSO, subsequently their is no debate over the the valuation of these value ex-
changes. So from a value perspective, there are no inter-organizational alignment
issues at this point.
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Figure 8.15: The e3value model shows the option of simply accepting that
imbalance fees have to be paid.
Adjust the IS perspective. By now it is well known that modifications in the
value perspective require modifications in the IS architecture to create alignment
between both perspectives. To this end we show the modified IS architecture (Fig-
ure 8.16). However, the only modification is that Consumers with CHP now also
receive an imbalance settlement from the TSO. Such a modification is not hard to
realize, since there are already information exchanges between the TSO and Con-
sumers with CHP.
8.8.3 Second Solution: Aggregator
The second solution assumes that the average imbalance caused by combining a
(large) number of CHPs, is less in comparison to the individual imbalances caused
by CHPs. To combine a large number of CHPS an “Aggregator” is needed. The
Aggregator “collects” the electricity produced by the individual CHPs and sells it
as one large bundle at OMEL. The Aggregator reclaims the imbalance fees on the
various Consumers with a CHP. So the Aggregator functions as a middleman be-
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Figure 8.16: IT Architecture: do nothing
tween the Consumers with a CHP and OMEL. This is similar to what a Supplier
does, therefore it would not be strange if a Supplier would exploit the Aggregator.
The important difference is however, that the Aggregator is able to reduce the over-
all imbalance caused by the CHP’s. Obviously this has an positive impact on the
complete electricity system, since less imbalance is caused.
The e3value model shows a new actor “Aggregator”, which collects electricity
from Consumers with CHP and resells it at OMEL (Figure 8.17). The aggregator is
imbalance responsible and thus receives an imbalance settlement from REE, which
is passed on to the Consumers with CHP .
Analyze Solutions - Impact on Value and IS Perspective
Alignment within the value perspective. If we analyze the value perspective,
then no direct alignment issues are found. The only question is who will exploit
the Aggregator. This is however a minor issue, more interesting would be to know
if less imbalance is paid by the Consumers with CHP in regard to the first solution
(“Do nothing”). Financial calculations - based on historical data - show that if
Consumers with CHP bundle their electricity with the aid of an Aggregator, less
imbalance is caused.
Adjust the IS perspective. Because the value perspective has been modified, the
IS perspective needs to be adjusted to create alignment between both perspectives.
Subsequently we present the modified IS architecture in Figure 8.18. The model
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Figure 8.17: The e3value model shows that an aggregator combines the
electricity produced by CHPs and sell the electricity at OMEL.
shows the Aggregator, and shows how the Aggregator functions as a middleman
between the Consumers with a CHP and OMEL/REE. Note that this is only on the
production side, the consumers with CHP still acquire electricity from suppliers.
8.8.4 Third Solution: Virtual Power Plant
The third solution is a Virtual Power Plant (VPP). Where the Aggregator only bun-
dles the electricity produced (eg. passive), an VPP has control over the CHP’s
and is able to turn up/down the electricity production, thereby acting as any other
power plant. The benefit of this is that the VPP is able to offer reserves to aid in re-
solving imbalance. Producers keep reserves to actively aid in resolving imbalance
issues. For this the Producers receive money. If an VPP would be able to offer
reserves and actively aid in resolving imbalance, it would be financially beneficial
for Consumers with CHP.
If we consider the VPP solution, then the e3value model shows that a Supplier
offer a Virtual Power Plant (VPP) to Consumers with CHP (Figure 8.19). Such is
chosen, since a Virtual Power Plant is a bit more complex then an Aggregator. The
model also shows that the VPP offers reserve in exchange for money.
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Figure 8.18: IT Architecture: Aggregator
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Figure 8.19: The e3value model shows the that a Virtual Power Plant
combines the electricity produced by CHPs and sell the electricity at
OMEL.
150 Chapter 8. Case-study: Spanish Electricity
Figure 8.20: IT Architecture: Virtual Power Plant
Analyze Solutions - Impact on Value and IS Perspective
Alignment within the value perspective. The question is again whether this
solution is more beneficial for Consumers with CHP than the previous solutions.
Based on historical financial data it is possible. However, a number of factors
come in to play: the amount of electricity produced, the costs of offering a VPP,
the contract between Suppliers and Consumers with CHP, etc. So if a VPP is a
good solution, is context dependent.
Adjust the IS perspective. To create correct alignment between the value and
IS perspective, modifications to the IS perspective are required. We present the
modified IS architecture in Figure 8.20. The model is similar to the model in Figure
8.18. The Aggregator has been replaced by a Technical Virtual Power Plant, which
is situated within the supplier.
8.9 Discussion
We started with exploring the effects of integrating CHPs into the Spanish elec-
tricity power system, and immediately ran into a number of key alignment issues.
Amongst others we needed to find a pricing model for the electricity produced with
CHPs, we also analyzed and compared the options “trading electricity directly at
OMEL” to “selling electricity to a Supplier”, and we tackled the biggest alignment
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issue: imbalance. The key question is however: to what extent aided e3alignment
in identifying and solving the various alignment issues in the Spanish electricity
industry?
Separation of concerns and value is key. The electricity industry is a setting in
which separating concerns is essential. The “physical” electricity domain differs
completely from the “financial” electricity domain. Stakeholders were not inter-
ested in technical issues such as voltage control, instead their main concerns were
with financial issues. To this end, the stakeholders were especially interested in
the value perspective. Taking a value perspective isolated the key financial issues
(eg. money flows and CHP profitability) and allowed the stakeholders to find a
proper business model. Actually, there are twelve different business models (2
subsidy options, 2 selling options, and 3 imbalance options, making the combi-
nation 12). Obviously each option has its own benefits and limitations, but each
business model provides a setting in which the value interactions are aligned and
the actors are profitable.
Value but without neglecting processes and ICT. Because the value perspec-
tive is the pivot in the e3alignment framework, stakeholders could easily determine
the effects on processes and ICT when “playing” around in the value perspective.
Drivers for change were commonly found in the value perspective, but the stake-
holders kept an eye on the process and IS perspective and made sure that processes
and ICT would not be compromised. As indicated, twelve different models were
designed in the value perspective, each being very different. Yet, the modifications
to the process models and ICT architectures were easily found, and they were ac-
tually not that extensive. For instance, both subsidy options have the same ICT
architecture. In addition, selling electricity directly at OMEL, or to a supplier, only
differs on one information interaction in the IS architecture.
Different point of views to understand each other. The stakeholders in the
Spanish electricity case had different backgrounds, and as a result took different
point of views on the case at hand. The stakeholders pointed out that the conceptual
modeling approach made it easier to understand each others point of view.
For instance, if organizations start trading directly at OMEL they often have
to hire experts or even outsource the activity, making the logistics more complex.
Some stakeholders simply argued that only software needed to installed. They
did not consider the additional tasks and resources required to actually trade at
OMEL. The conceptual models utilized in e3alignment helped these stakeholders
to understand that, from the organization’s point of view, trading at OMEL has
both operational and financial consequences.
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Separating concerns and a structured approach. By no means is the Spanish
electricity industry a simple setting. Identifying and solving alignment issues is
therefore not an easy task. It is easy to get lost in all the different actors involved,
their interactions, and their types of interactions (eg. information, money, actual
electricity, etc).
e3alignment separates concerns by taking multiple perspectives. In addition,
e3alignment reduces complexity by providing three iterative steps, each with its
own purpose. Because each iteration isolates an alignment issue, and because each
step limits the task of the practitioners, complex issues are broken down in to more
comprehensible pieces. This complexity reduction made it possible to deal with a
complex setting as the Spanish electricity industry in a relative short timespan.
Chapter 9
Inter-Organizational
Business-ICT Alignment With
e3alignment
Besides the challenge of creating business-ICT alignment within their own organi-
zation, organizations are nowadays also faced with aligning their business and ICT
with the organizations in their business environment. Yet, by no means is creating
inter-organizational business-ICT alignment an easy task to accomplish.
Subsequently our research objective has been to develop an approach for an-
alyzing and designing inter-organizational business-ICT alignment during the ex-
ploration phase of an alignment exercise. During this dissertation we have devel-
oped and argued in favor of e3alignment to meet our research objective.
9.1 Alignment With e3alignment
Four types of interaction in networked value constellations. To reduce com-
plexity and separate concerns, e3alignment focuses on “interaction” in networked
value constellations, and distinguishes between four types of interaction:
• Strategic interactions, which are concerned with the long term strategic in-
teractions between organizations.
• Value interactions, which are concerned with what of value is exchanged
between organizations.
• Process interactions, which are concerned with processes needed to facilitate
interactions between organizations.
• IS interactions, which are concerned with the exchange of information be-
tween the organizations’ information systems.
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Similar perspectives are used by practitioners in the aviation industry, elec-
tricity industry, and telecommunications industry. Furthermore, many other align-
ment frameworks also consider business strategy, business processes, and infor-
mation systems for business-ICT alignment (see eg. TOGAF, 2009; Henderson &
Venkantraman, 1993).
The value perspective is the central factor. The four perspectives considered
by e3alignment are not layered vertically. Inter-organizational business-ICT align-
ment does not start at an organization’s business strategy and ends at IS design. To
this end, e3alignment places the value perspective as the pivot in the middle of the
other perspectives. So the value perspective is the central factor and “connects” the
strategic, process and, IS perspectives.
Create alignment with the aid of conceptual modeling. To focus on the key
issues at hand, and to offer practitioners the tools needed to create alignment,
e3alignment takes a conceptual modeling approach. For each of the four perspec-
tives on interaction a specific modeling technique is utilized; e3forces is used for
the strategic perspective, e3value is used for the value perspective, UML activity
diagrams are used for the process perspective, and IS architectures are used for the
IS perspective.
An outline for the process of alignment. e3alignment provides an outline for
the process of alignment. The outline provides guidelines as to how and when to
use the conceptual modeling techniques during the early stages of business-ICT
alignment. First stakeholders should determine what the motivation for alignment
is, and which perspectives are of interest. Hereafter stakeholders should iteratively
(1) elicit alignment issues, (2) design alignment solutions, and (3) analyze align-
ment solutions. After each iteration stakeholders can decide to continue or stop
with e3alignment.
9.2 Contributions To The Field Of Business-ICT Align-
ment
Alignment between organizations, not only within organizations. Nowadays
organizations no longer operate independently. Instead organizations collaborate
to jointly meet complex customer needs. To do so successfully, organizations
need to interact as optimal as possible. In other words, to be able to satisfy end-
consumer needs, the interactions between the organizations need to be aligned.
To this end, the e3alignment framework focuses on alignment between organiza-
tions, not within organizations (which has been the interest of many other align-
ment frameworks).
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Financial considerations are commonly not taken into account. How value
(eg. money) is created, by means of business and ICT, is essential for the sur-
vival of any organization. Yet, financial aspects are commonly not considered in
business-ICT alignment research. e3alignment contributes to the field of business-
ICT alignment by explicitly considering financial aspects (eg. e3alignment’s value
perspective).
Case studies results support the necessity of e3alignment’s value perspective.
Not only was the value perspective the only perspective which was of key interest
to stakeholders in all three case studies. In each case study the key issues were not
with aligning business strategy, business processes, and IS, but with creating more
value by means of improved inter-organizational business-ICT alignment.
The value perspective connects business strategy, business processes, and IS.
We have argued, and demonstrated with the Mobzilli case, that there is a conceptual
gap between an organization’s business strategy and operations in terms of business
processes and IS. As a result it is hard to provide in-depth understanding of this
relationship, making it also difficult to align an organization’s business strategy
and business processes resp. IS.
To deal with this issue, e3alignment places the value perspective as the pivot in
the four perspectives. Basically, the value perspective functions as an intermediary
between the strategic, process, and IS perspective. As a result, e3alignment is able
to align - via the value perspective - an organization’s business strategy, business
processes, and IS.
In-depth understanding and trace changes over the perspectives. Because
of e3alignment’s conceptual modeling approach, e3alignment is able to provide
in-depth understanding of the relationships between the strategic, value, process
and IS perspective. Subsequently we know when the conceptual models, and the
perspectives represented by the models, are aligned. Basically, if the conceptual
models represent the same constellation at hand, then the constellation is aligned.
Subsequently, by determining if the conceptual models represent the same constel-
lation, we are able to determine if the perspectives are aligned.
In addition, e3alignment’s conceptual modeling approach allows for traceabil-
ity of changes occurring in one perspective to the other perspectives. Tracing
changes between the conceptual models representing the perspectives enables us
to create and restore alignment. As demonstrated in our case studies, we can trace
changes (and create alignment) between the strategic to the value perspective (eg.
the Mobzilli case), the process to the value perspective (eg. the Dutch aviation
case), and from the IS to the value perspective (eg. the Spanish electricity case).
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How to create alignment is key. The key concerns of e3alignment lay not with
what alignment is, but how to create alignment. We believe - and are supported by
various authors (see eg. Chan & Reich, 2007; Luftman, 2008) - that there has been
enough debate over what alignment is, but that actually creating alignment remains
a key challenge.
To this end, e3alignment explicitly considers the process of alignment, and pro-
vides an outline for the process of alignment. Each step in e3alignment’s outline
bounds the tasks of practitioners, and each iteration isolates a specific alignment
issue. As a result, practitioners are provided with guidelines as to which perspec-
tives to consider, when to use the conceptual modeling techniques, and how to use
the conceptual modeling techniques.
In addition, e3alignment provides practitioners the tools needed to create align-
ment. The conceptual modeling techniques. Each conceptual modeling technique
enables practitioners to analyze specific interactions, create shared understanding
over related alignment issues, and design solutions for the alignment issues at hand.
Light weight & abstraction for the exploration phase. Decisions made in the
early exploration phase of any project can have substantial consequence later on.
The problem is that in the exploration phase many aspects are often uncertain and
unclear, which adds to the complexity of inter-organizational business-ICT align-
ment. During this phase practitioners work on a high abstraction level, and are not
yet concerned with for instance design details.
The conceptual modeling approach taken by e3alignment, allows practitioners
to work on a high abstraction level, but simultaneously create in-depth understand-
ing of inter-organizational alignment issues and possible solutions to these issues.
9.3 Results Achieved With e3alignment
Results From The Dutch Aviation
Eliciting why alignment is needed. One of the key goals of e3alignment is to
create shared understanding amongst stakeholders about alignment issues. But be-
fore creating shared understanding about problems and solutions, stakeholders first
need to understand why alignment is needed. Asking “why” forces stakeholders to
think about the reasons for alignment in general, instead of only considering their
own motivations and/or consequences.
In the Dutch aviation it was sometimes unclear why inter-organizational align-
ment was needed. Eliciting why alignment was needed, created better understand-
ing amongst stakeholders about the goals and alignment issues related to their
alignment project.
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Understanding financial effects. The concerns of the stakeholders in the Dutch
aviation were mainly with the optimization of business processes. The stakeholders
knew however that value creation is also important to take into account. Yet, the
relationship between business processes and value was not always clear. However,
the stakeholders easily understood e3alignment’s conceptual modeling approach,
and subsequently understood the relationship between value creation and business
processes. For instance, the process and e3value models showed stakeholders how
the modified business processes affect the value interactions between key actors,
and ultimately lead to more value for the entire Dutch aviation constellation.
Results From The Spanish Electricity
Separation of concerns is essential. In the Spanish electricity industry stake-
holders were not interested in technical issues such as voltage control, instead they
were interested in the financial aspects of the electricity system. This required that
the physical domain is “separated” from the financial domain. Because e3align-
ment isolates financial aspects in the value perspectives, e3alignment enabled the
stakeholders to focus on key financial issues such as money flows and CHP prof-
itability.
Value but without neglecting processes and ICT. In the Spanish electricity in-
dustry the drivers for change were often found in the value perspective. Ultimately
this resulted in twelve different designs for the Spanish electricity industry. Yet
the stakeholders needed to make sure that the business processes and ICT for each
design are not compromised (i.e. that they are still aligned).
Because the value perspective functions as a pivot in the e3alignment frame-
work, stakeholders could easily determine the effects on business processes and
ICT while “playing around” in the value perspective. Modifications to the process
models and ICT architectures were easily found, and they were actually not that
extensive. For instance, both subsidy options have the same ICT architecture. In
addition, selling electricity directly at OMEL or to a supplier only differs on one
information interaction in the IS architecture.
Results From Mobzilli
Motivation to change technology comes from strategic considerations. Orig-
inally Mobzilli intended to use GPS technology for their location based advertise-
ment service. During the analysis of Mobzilli’s constellation, no alignment issues
where found from a value and IS perspective. So, from a value and IS perspective
there are no reasons not to use GPS technology. However, analyzing the strate-
gic perspective with e3forces showed that using GPS technology would lead to an
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undesired strategic position for Mobzilli. This motivated Mobzilli to switch from
GPS technology to GSM triangulation technology.
Finding financial variables. Mobzilli’s stakeholders had not yet chosen a pric-
ing model for their service. To do so, Mobzilli used the e3value modeling tech-
nique used to analyze e3alignment’s value perspective. The e3value technique pro-
vided Mobzilli insight into the flow of money, and allowed them to play with fi-
nancial variables. The stakeholders were able to quickly determine the effects of
increasing/decreasing prices, or even changing the entire pricing model (eg. yearly
price vs. pay-per-view). Ultimately, after playing with the variables, Mobzilli was
able to determine the preferred price margins and pricing model.
Explaining how value is created by a networked value constellation. The
value perspective showed Mobzilli that they are actually not involved in the most
important value interaction, since this is between Merchants and Customers. Ulti-
mately, Mobzilli’s advertisement channel should lead to more Customers for Mer-
chants. The value perspective allowed Mobzilli to determine, and explain, how
value is created by their networked value constellation. This insight, in combina-
tion with financial findings, allowed Mobzilli to improve their sales pitch. Mobzilli
could now demonstrate that if a Merchant invests X in the advertisement channel
sales would increase Y% (a few assumptions taken into account).
Aligned with e3alignment
e3alignment offers practitioners an approach for the early stages of the process of
inter-organizational business-ICT alignment. e3alignment separates concerns by
taking four different perspectives on “interaction” in networked value constella-
tions. Out of these perspectives, the value perspectives is the pivot, connecting the
strategic, process, and IS perspective. e3alignment also provides the tools needed
for inter-organizational business-ICT alignment: conceptual modeling techniques,
which allows for analysis and design on a high abstraction level, and an outline of
steps, which guide practitioners during the process of alignment.
Results from case studies performed confirm that e3alignment enables practi-
tioners to analyze and design inter-organizational business-ICT alignment, by fo-
cusing on and distinguishing between various types of interactions in networked
value constellations. Case study findings also confirm that e3alignment’s concep-
tual modeling techniques and outline for the process of alignment provide practi-
tioners the tools and guidelines needed to analyze and design alignment.
So to sum up: e3alignment enables practitioners to analyze and design inter-
organizational business-ICT during the exploration phase.
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Appendices
A The i* Modeling Technique.
e3forces is not the only conceptual modeling technique developed to analyze strate-
gic interactions. The goal modeling technique i*, developed by Yu and Mylopou-
los (1993), is also designed to determine strategic interactions in a constellation.
i* shows how various actors depend on each other in terms of goals, tasks, and
resources. In addition, i* extends the “how” by incorporating why an actor wants
to achieve a certain goal (Yu & Mylopoulos, 1993; Yu, 1995). So i* does not
only model what an actor wants, they also show why and from whom actors wants
something. In addition, Bleistein, Cox, and Verner (2005) use i* to create “strategic
alignment of ICT”. The approach of Bleistein et al. (2005) aims to create a unified
model, based on i*, in which business strategy is linked with system requirements.
i* vs. e3forces
Although i* is excellent for eliciting dependencies and the rationale of actors, it
is not suitable for analyzing how long term strategic interactions influence actors.
To prove that i* is not suitable analyzing strategic interactions in the context of
e3alignment, we have performed an experiment. In this experiment we try to under-
stand the strategic interactions of organizations on the actors in the Dutch aviation
with both e3forces and i*.
Understanding strategic interactions with i*. Part of the Strategic Rationale
model for the Dutch aviation is presented in Figure A.1. The Strategic Rationale
model is constructed following the guidelines described in Yu and Mylopoulos
(1993) and Yu (1995). Only a part of the model is presented, because the complete
model is too large and complex to illustrate the difference with the e3forces model.
The model shows the key actor KLM and a number of actors on which KLM de-
pends. For instance, it can be seen that KLM depends on Plane Manufacturers for
airplanes.
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Figure A.1: i*: Dependency model
Understanding strategic interactions with e3forces . The e3forces model for
the Dutch aviation is presented in Figure A.2.To match the i* model, only a part is
shown. The model shows the strategic interaction between various business forces
and KLM. For instance, it can be seen that KLM offers flights to the buyer market
Freight Mediators. The model also shows that KLM competes with other Carriers
at the buyer market Freight Mediators.
i* and e3forces both model dependencies. i*’s Strategic Rationale model analy-
ses how the various organizations depend on each other. For instance, the Strategic
Rationale model shows that KLM depends on Boeing for airplanes. However, this
information is also available in the e3forces model (and even in an e3value model).
Value transfers also show which objects, in terms of services and goods, are re-
quired by actors. An equivalent for soft-goals, found in i*, is however not found in
the e3forces model.
i* does not show long term influence. The rationale of the actors on which KLM
depends explains only the motivation of those actors. They do not explain to what
extent these actors can influence KLM in the long run. i* is designed to analyze
the operational intentions of the actors, not the strategic intentions. For instance, in
the Strategic Rationale model at hand, it is shown that passengers want to be trans-
ported from A to B for a reasonable price. However, the extent to which passengers
can influence the ticket price cannot be derived from the Strategic Rationale model.
i* only considers the influence of single actors. i* only considers the depen-
dency and rationale of specific actors. Yet, as we have argued, the strategic influ-
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Figure A.2: e3forces model
ence of an actor depends on the market in which it operates (see eg. Porter, 1980,
1985). For instance, the extent of the influence of Boeing on KLM is not grounded
in Boeing itself, but is dependent on the market in which Boeing operates (eg. are
there many alternatives for Boeing?) (see also Porter, 1980).
i* does not consider competitors. Finally, i* does not consider the strategic
influence of competitors, even though competition is an essential aspect of business
strategy (see eg. Porter, 1980; Johnson & Scholes, 2002).
Conclusion
The i* conceptual modeling technique allows us to understand how actors depend
on each other, and what the intentions are of these actors. However, i* does not
take competitors into account nor does it take into consideration the market in
which external actors operate. To this end, the i* does not enable us to explain the
long term strategic influence on the actors at hand.
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B Strength of Business Forces
The e3forces modeling technique analyses the strategic interactions between ac-
tors and business forces. e3forces models the strength of the business forces to
indicate the extent to which a business force can influence an actor. To determine
the strength of a business force, we analyze buyer markets, supplier markets, and
competitors on various aspects as described by Porter (1980, 1985).
Bargaining Power of Buyers
Buyers markets are sets of organizations which are part of the environment of an
actor and acquire value objects from the actor under study. Buyer markets can in-
fluence value objects because they negotiate down prices, bargain for higher qual-
ity, and desire different specifications. All this is at the expense of the profitability
of the actor under study (Porter, 1980, 1985). Note that we do not look at buy-
ers independently, instead we analyze the buyer market of which individual buyers
are part. To analyze the strength of a buyer market, domain experts are asked the
following questions (Porter, 1980, 1985):
• Q1) Is there a concentration of (dominant) buyers? If a few large buyers
acquire a vast amount of sales, then they are very important to the actors in
the constellation, which gives them more strength.
• Q2) How many alternative suppliers are available? A buyer market is stronger,
if there is a wide range of suppliers from which the buyer market can chose.
• Q3) Are there alternative resources of supply? If the buyer market can chose
between many alternative value objects then the buyer market is powerful.
• Q4) Are the costs of changing supplier high? If costs are low, then buyers
can easily choose another supplier, which gives the buyer market strength.
• Q5) How important is the value object to the buyer? If the value object is
not important to the buyer market, it is harder for actors in the constellation
to maintain an economic feasible relationship.
• Q6) Are there low profits for the actors? If the actors in the constellation
have to sell large volumes to make profits, it gives the buyer market more
bargaining power.
• Q7) Is there a threat of taking over an actor in the constellation? If a buyer
is willing and capable to purchase an actor in the constellation, it threatens
the position of the actor.
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Measuring Strength. To be able to quantitatively measure and compare the strength
of business forces, a metric is developed. Each of the aforementioned business as-
pects related to the business force is scored on a five points scale. The score “5”
indicates high and “1” low. Because the relevance of the aforementioned aspects
can differ per case, domain experts give each aspect a weight factor (βj). The do-
main expert have to divide 100 points over the aspects (
∑aspects
j βj = 100); more
points indicate higher relevance. When the weighted expert scores are summed,
the “strength” of a business force is expressed. The strength of a business forces
indicates to what extent the business force is able to influence the actor in the
networked value constellation. The formula to determine the strength of buyers
markets is:
Strengthbuyer = (
7∑
j
βj ∗Qj)/5
The total sum is divided by 5 to range the strength of business forces from a
maximum “100” to a minimum of “20”. For visual purposes a score in the range
of “20-48” indicates low strength (light gray arrows), “48-76” indicates medium
strength (medium gray arrows) and, “76-100” indicates high strength (dark gray
arrows).
Bargaining Power of Suppliers
Supplier markets are those organizations which provide value objects to actors.
Suppliers influence value objects provided to actors in a constellation by threat-
ening to alter the configuration of value objects, to increase the price, or to limit
availability of value objects. All this is at the expense of the profitability of the
actor under study (Porter, 1980, 1985).
We deal with supplier markets in the same manner as with buyer markets, yet
different aspects are analyzed to determine the strategic influence of a supplier
market (Porter, 1980). To analyze the strength of a supplier market, domain experts
are asked the following questions (Porter, 1980, 1985):
• Q1 Is there a concentration of (dominant) suppliers? Suppliers are able to
exert more influence if they are with few and when buyers are fragmented.
• Q2 To what extent is the supplied object essential? If the value object is
essential then the actors in the constellation can make less demands.
• Q3 How important are the actors in the constellation to the suppliers? If
actors in the constellation are not the supplier market’s main buyer, then the
supplier is stronger.
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• Q4 Are the costs of changing suppliers high? If the costs are high, then
actors in the constellation are less likely to choose another supplier, which
give the supplier more strength.
• Q5 Is there a threat of taking over an actor in the constellation? If a supplier
plans, and is able, to take over an actor in the constellation, it is a threat to
the actor.
Measuring Strength. As was done for the buyer markets, the aforementioned
aspects for supplier markets are weighted and scored on a five points scale with
“5” indicating high possible impact and “1” indicating low possible impact. The
formula to determine the strength of suppliers markets is:
Strengthsupplier = (
4∑
j
βj ∗Qj)/5
Competitive Rivalry Among Competitors
Another business force is competitors, which are organizations that operate in the
same industry as the actor at hand and try to satisfy the same needs of buyers
(Johnson & Scholes, 2002). Competitors are a threat for actors because they try to
increase their own market share, influence prices and profits and influence customer
needs; in short: they create competitive rivalry (Porter, 1980, 1985). To decide
upon the severity of the competitive rivalry, seven factors are analyzed (Porter,
1980, 1985):
• Q1 The balance between competitors. If competitors are equal in size, strength
and market share, then it is harder to become a dominant actor, which leads
to more rivalry.
• Q2 Low growth rates. If industry growth rates are low then competitors have
to make more effort to increase their own growth rates, which leads to higher
competitive rivalry.
• Q3 High fixed costs for competitors. This can result in price-wars and low
profit margins, which increase competitive rivalry.
• Q4 High exit barriers. In this case competitors cannot easily leave the mar-
ket. To remain profitable they will increase their effort to increase or main-
tain their market share.
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• Q5 Differentiation between competitors. If there is no difference between
value objects offered by competitors, then it is harder to sell value objects to
customers.
• Q6 Capacity augmented in large increments. This can lead to recurring over-
capacity and price cutting.
• Q7) Sacrificing profitability. If actors are willing to sacrifice profitability to
increase market share and achieve strategic goals, other organization have to
follow; leading to more competition.
Additional forces. Besides competitors there are two additional forces described
in Porter’s Five Forces model: “Substitutes” and “Potential entrants”. Substitutes
are those actors which offer substitutions - so different value objects - to buyer
markets, yet satisfy the same need (Johnson & Scholes, 2002; Porter, 1980). Po-
tential entrants are potential competitors, but are currently not, or do not yet exist
(Johnson & Scholes, 2002; Porter, 1980). Consequently, we consider new entrants
as future competitors. Substitution markets are also seen as competitive markets,
because they influence the same value objects offered by an actor as competitors
do. So the market of competitors is actually the set of rivalries, substitutions and
potential entrants.
Measuring strength. To be able to measure the extent of competitive rivalry,
each of the business aspects related to competitors - Q1 through Q7 - is scored on
a five points scale and calculated via the formula:
Strengthrivalry = (
7∑
j
βj ∗Qj)/
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C Architectural Styles In e3value
A relationship exists between the structure of an e3value model and the structure
of the corresponding IS architecture. The structure of an IS architecture can be
classified according to architectural styles (see Bass et al., 2003). However, a
classification e3value models does not exist. Subsequently, we compared more
than 25 e3value models - published in over 30 academic papers/book chapters -,
and determined if the IS architectural styles can also be meaningfully identified in
e3value models.
Architectural Style: Data Flow The data flow architectural style is character-
ized by viewing a system as separate parts, or elements, which perform operations
on successive pieces of input (objects) (Bass et al., 2003). The output of one ele-
ment is the input for the next element.
We identified the data flow architectural style in e3value models by finding
value objects which are transferred between successive actors. In these e3value
models the output (value object) of an element (actor/segment) serves as the in-
put for the next element’s output. The data flow architectural style is found in
the e3value models developed by Gordijn (2002), Soetendal, Gordijn, and Paalvast
(2005), Gordijn, Yu, and Raadt (2006), Kartseva, Gordijn, and Tan (2004), and
Derzsi and Gordijn (2006).
Architectural Style: Data Centered The data centered architectural style of a
system is characterized by a central entity, which is widely accessed by various
other entities (Bass et al., 2003). The various other entities place and retrieve all
objects from a central entity. The central entity is able to integrate the various
objects, such that a coherent system is created.
We identified the data centered architectural style in e3value models by finding
actors who receive various value objects from various other actors, and use/integrate
these value objects to offer a (new) value object. The data centered architectural
style is found in the e3value models developed by Gordijn, Akkermans, and Vliet
(1999), Gordijn and Bruin (2001), Derzsi, Gordijn, Kok, Akkermans, and Tan
(2007), and Kartseva, Gordijn, and Tan (2005).
Architectural Style: Independent Components The independent component
architectural style is characterized by a system with independent components that
exchange objects (Bass et al., 2003). Basically an operation is divided into smaller
parts and distributed over various components of the system.
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To find this style in e3value models, we searched for e3value models which as
a whole provide a product/service to their environment. In these models each actor
is responsible for a specific/unique activity. The independent component architec-
tural style is identified in the e3value models developed by Derzsi et al. (2007),
Kartseva et al. (2004), Pijpers and Gordijn (2007b), and Gordijn and Akkermans
(2007).
Architectural Style: Virtual Machine The virtual machine architectural style is
characterized by viewing a system as an entity which simulates some functionality
that is not native to one of the components of the system (Bass et al., 2003).
In terms of organizations, virtualization refers to the notion of virtual organi-
zations. Although virtual organization are often found in e-businesses literature
(eg. Davidow & Malone, 1992), it is not a common style found in e3value mod-
els. Still, it is possible to design a virtual organization (the virtual system) which
simulates some functionality based on the functions of the underlying components.
Examples are joint-ventures which do exist on paper but not in the physical world.
Furthermore, these joint ventures offer value objects which are not native to one
of the actors. This is also shown by Kort and Gordijn (2007) in which the virtual
machine architectural style is clearly identified.
Architectural Style: Call & Return The call and return architectural style is
characterized by viewing a system as a main entity which can call smaller sub-
entities to perform an action. The outcome of this action is returned to the main
entity.
We found this architectural style in e3value models by not examining the net-
worked value constellations per se, but by looking at individual actors. Often one
actor is composed out of various smaller “actors”, or departments, and value activ-
ities. The ‘main’ actor requests (call) value objects from the smaller actors, which
they provide (return). The call & return architectural style is clearly identified in
the e3value models developed by De Kinderen and Gordijn (2006), De Kinderen
and Gordijn (2007), and Derzsi and Gordijn (2005).
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English Summary
In this dissertation we propose e3alignment as an approach to analyze and design
inter-organizational business-ICT alignment during the exploration phase. Cur-
rently, organizations are not only faced with aligning their own business and ICT.
Organizations are also faced with aligning their own organization with the orga-
nizations in their environment. Yet, by no means is creating inter-organizational
business-ICT alignment an easy task to accomplish.
Four perspectives on interaction in networked value constellations. To sepa-
rate concerns and reduce complexity, e3alignment focuses on “interaction” in the
constellation at hand. To separate concerns, e3alignment distinguishes between
four types of interaction:
• Strategic interactions, which are concerned with the long term strategic in-
teractions between organizations.
• Value interactions, which are concerned with what of value is exchanged
between organizations.
• Process interactions, which are concerned with processes needed to facilitate
interactions between organizations.
• IS interactions, which are concerned with the exchange of information be-
tween the organizations’ information systems.
The importance of value. How value (eg. money) is created, by means of busi-
ness and ICT, is essential for the survival of any organization. Yet, financial aspects
are commonly not considered in business-ICT alignment research. e3alignment
contributes to the field of business-ICT alignment because financial aspects are ex-
plicitly considered in e3alignment’s value perspective. The case studies support
the necessity of e3alignment’s value perspective. The value perspective was the
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Furthermore, we argued and demonstrated, that there is a conceptual gap be-
tween an organization’s business strategy and operations in terms of business pro-
cesses and IS. As a result it is hard to provide in-depth understanding of this re-
lationship, making it also difficult to align an organization’s business strategy and
business processes resp. IS. To deal with this issue, e3alignment places the value
perspective as the pivot in the four perspectives. Basically, the value perspective
functions as an intermediary between the strategic, process, and IS perspective. As
a result, e3alignment is able to align, via the value perspective, an organization’s
business strategy, business processes, and IS.
Create alignment with the aid of conceptual modeling. To focus on the key
issues at hand, and offer practitioners the tools needed to create alignment, e3align-
ment takes a conceptual modeling approach. For each of the four perspectives a
specific modeling technique is utilized: e3forces is used for the strategic perspec-
tive, e3value is used for the value perspective, UML activity diagrams are used for
the process perspective, and IS architectures are used for the IS perspective.
Because of e3alignment’s conceptual modeling approach, e3alignment is able
to provide in-depth understanding of the relationships between the strategic, value,
process and IS perspective. If the conceptual modeling techniques represent the
same constellation at hand, then the interactions in the constellation are aligned.
By determining if the conceptual models represent the same constellation, we are
able to determine if the perspectives are aligned. By redesigning the models, we
create alignment in the constellation at hand.
An outline for the process of alignment. In addition, e3alignment provides an
outline for the process of alignment. The outline provides guidelines as to how
and when to use the conceptual modeling techniques during the early stages of
business-ICT alignment. First, stakeholders should determine what the motiva-
tion for alignment is, and which perspectives are of interest. Second, stakeholders
should iteratively (1) elicit alignment issues, (2) design alignment solutions, and
(3) analyze alignment solutions. After each iteration stakeholders can decide to
continue or stop with e3alignment.
Light weight & abstraction for the exploration phase. Decisions made in the
early exploration phase of any project can have substantial consequence later on.
The problem is that in the exploration phase many aspects are often uncertain and
unclear, which adds to the complexity of inter-organizational business-ICT align-
ment. During this phase practitioners work on a high abstraction level, and are not
yet concerned with for instance design details. The conceptual modeling approach
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taken by e3alignment, allows practitioners to work on a high abstraction level, but
simultaneously create in-depth understanding of inter-organizational alignment is-
sues and possible solutions to these issues.
Results from the Dutch aviation. One of the key goals of e3alignment is to
create shared understanding amongst stakeholders about alignment issues. But be-
fore creating shared understanding about problems and solutions, stakeholders first
need to understand why alignment is needed. Asking “why” forces stakeholders to
think about the reasons for alignment in general, instead of only considering their
own motivations and/or consequences. In addition, with the aid of e3alignment we
redesigned process, IS, and value interactions to optimize the Collaborative Deci-
sion Making process in the Dutch aviation.
Results from the Spanish electricity industry. The goal was to find a financially
and technically feasible design for the implementation of DERs in the Spanish
electricity industry. With the aid of e3alignment , twelve designs were created;
each different, but all financially feasible. Although the drivers to find or adjust a
design were often found in the value perspective, the stakeholders needed to make
sure that business processes and ICT would not be compromised. Because the
value perspective functions as a pivot in the e3alignment framework, stakeholders
could easily determine the effects on business processes and ICT when “playing
around” in the value perspective. So, modifications to the process models and ICT
architectures were easily found.
Results from Mobzilli.
Originally Mobzilli intended to use GPS technology for their location based ad-
vertisement service. Results shows that, from a value and IS perspective, there are
no reasons not to use GPS technology. However, analyzing the strategic perspec-
tive with e3forces showed that using GPS technology would lead to an undesired
strategic position for Mobzilli. This motivated Mobzilli to switch from GPS tech-
nology to GSM triangulation technology. In addition, Mobzilli’s stakeholders had
not yet chosen a pricing model for their service. To find a pricing model, Mobzilli
used e3alignment’s e3value modeling technique. The e3value technique provided
Mobzilli insight into the flow of money, and allowed them to play with financial
variables. The stakeholders were able to quickly determine the effects of increas-
ing/decreasing prices. Ultimately, after playing with the variables, Mobzilli was
able to determine the preferred price margins and pricing model.
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De opkomst van ICT heeft er voor gezorgd dat bedrijven steeds gemakkelijker
en sneller informatie uitwisselen om gezamenlijk in de behoefte van klanten te
voorzien. De keerzijde is dat bedrijven veel tijd en middelen kwijt zijn aan het af-
stemmen van hun “business” aan ICT, zowel binnen de eigen organisatie als tussen
de verschillende organisaties. Deze afstemming wordt “inter-organisatie business-
ICT alignment” genoemd. De vraag is echter niet wat alignment is, maar hoe align-
ment inter-organisatie business-ICT gecreëerd kan worden. Daarom stellen wij de
e3alignment benadering voor. De e3alignment benadering is een gestructueerde
aanpak voor de exploratie fase van inter-organisatie business-ICT alignment.
De e3alignment benadering. De e3alignment benadering richt zicht op de in-
teracties tussen bedrijven. Om complexiteit te reduceren worden vier perspec-
tieven op interacties onderscheiden: Strategie (strategische lange termijn interac-
ties); Waarde (uitwisselingen van dingen van waarde); Proces (uitwisselingen van
fysieke objecten); IS (uitwisselingen van informatie). De perspectieven zijn niet
lineair geordend. Alignment begint niet bij een bedrijfsstrategie en eindigt niet in
ICT eisen. Daarom plaatst e3alignment het waarde perspectief in het midden, zodat
het waarde perspectief het strategie, proces en IS perspectief met elkaar verbindt.
Om gebruikers de middelen te geven die nodig zijn voor het creëren van align-
ment, maakt e3alignment gebruik van conceptueel modelleren. Elk van de vier
perspectieven wordt geanalyseerd met behulp van een specifieke conceptuele mod-
ellering techniek. e3forces wordt gebruikt voor het strategie perspectief, e3value
wordt gebruikt voor het waarde perspectief, UML activity diagrams worden ge-
bruikt voor het proces perspectief, en IS architecturen worden gebruikt voor het IS
perspectief. e3alignment’s conceptuele modellering stelt gebruikers in staat om op
een hoog abstractie niveau te opereren, wat noodzakelijk is tijdens de exploratie
fase van business-ICT alignment.
Daarnaast levert e3alignment ook richtlijnen voor het proces van alignment tij-
dens de exploratie fase. Ten eerste moeten gebruikers bepalen welke perspectieven
van belang zijn en waarom alignment nodig is. Daarna moeten er iteratief (1)
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problemen geanalyseerd worden, (2) oplossingen gecreëerd worden, en (3) deze
oplossingen geanalyseerd worden.
Bijdrage aan het onderzoeksveld. e3alignment onderscheidt zich van andere
alignment raamwerken vanwege zijn focus op alignment tussen bedrijven in plaats
van alignment binnen bedrijven. Verder is e3alignment’s waarde perspectief een
bijdrage aan het onderzoeksveld. Het waarde perspectief stelt ons in staat om met
financiele aspecten rekening te houden en het waarde perspectief functioneert als
de intermediair tussen het strategie, proces en het IS perspectief. Daarmee over-
bruggen wij het conceptuele gat tussen de bedrijfsstrategie van een organisatie en
zijn bedrijfsprocessen en IS. Bovendien is e3alignment niet een raamwerk voor
alignment, maar een benadering voor het creëren van alignment. De e3align-
ment benadering levert richtlijnen en middelen nodig voor het creëren van align-
ment (i.e. de conceptuele modellering technieken). Ondanks het hoge abstractie
niveau zorgen de conceptuele modellering technieken wel voor inzicht in de exac-
te relatie tussen de verschillende perspectieven. Als de conceptuele modellering
technieken namelijk niet hetzelfde netwerk vertegenwoordigen dan is het netwerk
niet gealigned. Door te achterhalen waar de verschillen zitten, kan er alignment
gecreëerd worden.
Case Studie Resultaten. e3alignment is getest in de Nederlandse luchtvaart in-
dustrie en heeft gebruikers geholpen bij het verklaren waarom alignment nodig is.
Ook heeft e3alignment geholpen bij het bepalen van financiële en informatie ef-
fecten als processen binnen het “Collaborative Desicion Making” worden aangepast.
Verder is e3alignment toegepast in de Spaanse elektriciteitsindustrie, waar de
effecten van het integreren van Distributed Energy Resources in het huidige netwerk
zijn bekeken. Met behulp van e3alignment was het mogelijk om meerdere ontwer-
pen te creëren waarin de financiële effecten zo gunstig mogelijk uitvielen, rekening
houdend met de effecten op processen en ICT.
e3alignment is tevens gebruikt voor de ontwikkeling van Mobzilli. Er is gekeken
hoe alignment gecreëerd kan worden tussen de bedrijfsstrategie, waarde creatie, en
het informatiesysteem ontwerp. e3alignment stelde Mobzilli in staat om effecten
van technische keuzes te bepalen op de waarde creatie en strategische positie van
Mobzilli. Uiteindelijk heeft dit er toe geleid dat Mobzilli een andere technische
implementatie van hun dienst heeft gekozen.
Alignment met e3alignment. e3alignment stelt gebruikers in staat om inzicht te
krijgen in (1) wat nu precies de alignment problemen zijn, (2) welke oplossingen
er mogelijk zijn, en (3) wat de consequenties zijn van de oplossingen. Uiteindelijk
levert e3alignment een set van conceptuele modellen die een adequaat startpunt
leveren voor de verdere ontwikkeling van inter-organisatie business-ICT align-
ment.
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